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[virherein represents a hydrogen atom, a lower all<yl group, a lower alKoxyl group, or a halogen atom; each of Rg and

R3, which may be the same or different, represents a hydrogen atom, an alkenyl group, an alkyi group, a phenyl group,

an acyl group, etc; and each of R4 and R5, which may be the same or different, represents a hydrogen atom, an alkyI

group, a cartxixyl group, etc.]. The compounds exhibit excellent gastrin and/or CCK-B receptor antagonism and are

useful as remedies for gastric ulcer and gastrointestinal movement disorder.
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Description

TECHNICAL FIELD

5 [0001 ] The present invention relates to 1 .S-benzodiazepine derivatives, which are Important in the medical field. More

specifically, the present invention relates to novel 1 .5-benzodiazepine derivatives which have gastrin and/or CCK-B
(cholecystokinin-B) receptor antagonism, and to preventive and therapeutic remedies for disorders in which the recep-

tors participate.

10 BACKGROUND ART

[0002] Cholecystokinin (CCK) is a gastrointestinal hormone which is produced by and released from duodenal and

jejunal mucous membranes, and Is known to have actions such as secretion of pancreatic juice, gallbladder constric-

tion, and stimulation of insulin secretion. CCK is also known to be present at high concentration in the cerebral cortex,

15 hypothalamus, and hippocanrpus. CCK is also known to exhibit various actions, including Inhibition of eating and hun-

ger, augmentation of memory, and generation of anxiety. Meanwhile, gastrin Is a gastrointestinal hormone which Is pro-

duced by and released from G-cells distributed in the pylorus. Gasti-in is also known to exhibit actions such as secretion

of gastric acid and constriction of the pylorus and gallbladder, CCK and gastrin, having ttie same five amino acids in

their C-termlnals, exert the aforementioned actions via receptors. The receptors of CCK are classified Into CCK-A
20 receptors, which are of tfie peripheral-type and are distributed in the pancreas, the gallbladder, and tine intestines; and

CCK-B receptors, which are of tiie central-type and are distributed within the brain. Since gasfrin receptors and CCK-
B receptors show similar properties in receptor-binding experiments, and tiius are proven to have high honrwlogy. they

are often called CCK-B/gastrIn receptors. Compounds having antagonism to tiiese receptors, i.e., gastrin or CCK-B
receptor, are expected to be useful for prevention and treatment of the following diseases and disorders: gastric ulcer,

25 duodenal ulcer, gastritis, reflux esophagltis, pancreatitis, Zollinger-Ellison syndrome, vacuolating GK:eII hyperplasia,

basal-mucous-membrane hyperplasia, Inflammation of the gallbladder, attack of biliary colic, motor disorders of alimen-

tary canal, in-itable bowel syndrome, certain types of tumors, eating disorders, anxiety, panic disorder, depression,

schizophrenia, Parkinson's disease, tardive dyskinesia. Gilles de la Tourette syndrome, drug dependence, and drug-

withdrawal symptoms. Moreover, the compounds are expected to induce pain relief or to augment ttie pain-relieving

30 effect Of Opioid analgesics (Folia Pharmacologica Japonica, VoL 106, 171-180(1995). Drugs of the Future. Vol. 18.919-

931 (1993). American Journal of Physiology. Vol. 269, G628-G646 (1995). American Journal of Physiology. VoL 259,

G184-G190 (1990), European Journal of Pharmacology. 261 . 257-263 (1994). Trends in Pharmacological Science. Vol.

15,65-66(1994)).

[0003] Proglumide which is a drug having gastrin receptor antagonism, has conventionally, been known as a remedy
35 for gastric ulcer and gastritis. However, proglumide has a very weak affinity with gastrin or CCK-B receptors, and has a

low curative effect. It is described tfiat some 1.4-benzodlazepine derivatives—such as L-364,718 (DIbazepaido, Japa-

nese Patent Application Laid-Open {kokaPj No. 63666/1986) and L-365,260 (Japanese Patent Application Laid-Open

{kokai) No. 238069/1988)—exhibit CCK-A receptor antagonism or CCK-B reenter antagonism. It is also known that

compounds having strong CCK-B receptor antagonism suppress secretion of gastric add stimulated by pentagaslrin

40 (WO 94/438 and WO 95/181 1 0). However, these compounds do not provide satisfactory effects when administered in

vivo. Drugs which exhibit gastrin or CCK-B receptor antagonism and are clinically useful have not yet been provided.

[0004] Compounds tiiat can be strongly bound to gastrin or cholecystokinin receptors are expected to be useful as

remedies and for prevention of diseases associated with respective receptors and found In the alimentary canal and the

central nen^ous system.

45

DISCLOSURE OF THE INVENTION

[0005] In view of tiie foregoing, in order to solve tiie above-mentioned problems, the present inventors have conducted

earnest studies, and have found that some 1 ,5-benzodlazeplne derivatives exhibit gastrin and/or CCK-B receptor

50 antagonism and strong effect in suppressing ttie secretion of gasti-ic acid, and tiiat tiie derivatives are useful as medi-

cines, leading to completion of the Invention.

[0006] Accordingly, the present invention provides a 1 ,5-benzodiazepine derivative represented by tiie following for-

mula (I) and salts tiiereof

:

55
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(CH2) a""R2

5

(I)

I

10

[wherein

. represents a hydrogen atom, a lower alkyi group, a lower alkoxyl group, or a halogen atom;

15 each of R2 and R3, which may be the same or different, represents a hydrogen atom, a lower alkenyl group, a lower

alkyI group which may be substituted by a halogen atom, a lower alkylsuffonyl group, a mono- or di-lower alkoxy-

alkyI group, a phenyl group which may have a substituent. a group represented by -CH(R6)R7 (wherein Rg repre-

sents a lower alky! group, a lower alkoxyl group, a mono- or di-lower aikoxyalkyi group, a saturated or unsaturated

hydrocarbon group having a C7-C10 condensed ring, or a phenyl or heterocyclic group which may have a substit-

20 uent; and R7 represents a hydrogen atom or a lower alkyl group), or a group represented by -CO-Rs (wherein Rg

represents a lower alkyl group which may be substituted by a halogen atom; a lower alkenyl group; a lower alkoxyl

group; a mono- or di-lower aikoxyalkyi group; an adamantyl group; a hydroxyl group; a benzyloxy group; a phenyl

or heterocyclic group which may have a substituent; or a group represented by -N(R9)R-to (wherein R9 and R-io may
be the same or different, and each represents a hydrogen atom, a lower alkyl group, a hydroxyalkyl group, a mono-

25 or di-lower alkytaminoalkyl group, a phenyl group, or a heterocyclic group which may have a substituent));

each of R4 and R5. which may be identical to or different from each other, represents a hydrogen atom, a lower alkyl

group which may be substituted by a halogen atom, a lower alkoxyl group, a halogen atom, a hydroxyalkyl group,

an amino group, a nitro group, a nrono- or di-lower alkylamino group, a lower alkylsulfonylaminocartx)nyl group, a

hydroxyaminocartonyl group, a benzyloxyaminocartxjnyi group, a tetrazolyl group, a 4-oxQxadiazolinyl group, a

30 group represented by the following formula:

0

35

40

(wherein X represents an oxygen or sulfur atom), or a group represented by -Y-COOR11 (wherein Y represents a

single bond, alkylene, -O-alkylene, -S-alkylene, -SO-alkylene, -CONH- or CONH-alkylene; and R-j^ represents a

hydrogen atom, a lower alkyl group or a benzyl group);

Ar represents an aromatic hydrocarlxDn or an aromatic heterocyclic ring; and

45 n represents an integer between 0 and 2 inclusive].

[0007] The present invention also provides a medicine containing the above<iescribed compound (I) as an active

ingredient.

[0008] The present invention also provides a pharmaceutical composition containing the above-described compound
50 (I) and a pharmaceutically acceptable carrier.

[0009] The present invention also provides use of the above-described compound (I) as a medicine.

[0010] The present invention also provides a method for prevention and treatment of a disease in which a gastrin

receptor and/or cholecystoWnin (CCK)-B receptor participates, which comprises administration of an effective amount

of the above-described connpound (1) to mammals, including humans.

55

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] As used herein, "lower" refers to a straight, branched, or cyclic cartxsn chain having 1-8 cartx)n atoms, and
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"lower cyclic" refers to C3-C8 monocyclic.

[001 2] Therefore, examples of a lower alky! group" include methyl, ethyl, propyl, isopropyl. cyclopropyl, butyl, isobutyl,

sec-butyl, tert-butyl, cydobutyl, cyclopropylmethyl, 1 -methylcyclopropyl. 2-methylcyciopropyl, pentyl, 1-methylbutyl, 2-

methylbutyl. isopentyl, tert-pentyl, 1.2-dimethylpropyl, neopentyl. 1-ethylpropyl. cyclopentyl, 1-methyicyclolxjty!. 2-

5 methylcyclobutyl, 3-methylcyclobutyl, cycfobutylmethyl. 1-cyclopropylethyl. 2-cyclopropylethyl. (1 -methylcydopro-

pyi)methyl. (2-methylpropyl)methyl. hexyl, 1-methylpentyl. 2-methy!pentyl, 3-methylpentyl. isohexyl, 1-ethylbutyl, 2-

ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1 ,3-dimethyIbutyl, 2.2-dimethylbutyl, 2.3<limethylbutyl, 3,3-dimethyl-

butyl, 1 -methyl- 1-ethylpropyl, 1-ethyi-2-methylpropyl, 1,1,2-trimethyipropyi, 1,2,2-trlmethylpropyl, cyclohexyi. heptyl, 1-

methylhexyl. 2-methyihexyl, 3-methylhexyl. 4-methylhexyl, 5-methylhexyi. 1 -ethylpentyi. 2-ettiylperrtyl, 3-ethylpentyl. 1-

10 propylbutyl. cycloheptyl. 1-methylheptyl. 2-methylheptyl, 3-methyiheptyl, 4-methylheptyl, 5-methylheptyI, 6-methylhep-

tyl. 1-ethylhexyl. 2-ethylhexyI, 3-ethylhexyl, 4-ethyihexyl. 1 -propylpentyl, 2-propylpentyl. 3.3.4-trimethyIpentyI. 3,4.4-trl-

methylpentyl, 1,1.2.2-tetramethyibutyl, 2,2.3.3-tetramethyIlxjtyl, 1.1,3,3-tetramethylbutyl. and cyclooctyl.

[001 3] As used herein, a "lower alkoxyl group" refers to a straight, branched, or cydic alkoxyl group having 1 -8 carbon

atoms, and examples thereof include methoxy. ethcxy, propoxy, isopropoxy. cyclopropoxy. butoxy. isobutoxy, sec-butoxy,

IS tert-butoxy. cydobutoxy. cyclopropytmethoxy. 1 -methylcydopropoxy. 2-methylcyclopropoxy, pentyloxy. 1-methylbutoxy,

2-methylbutoxy, isopentyloxy, tert-pentyloxy, 1,2-dimethylpropoxy. neopentyloxy, 1-ethyIpropoxy, cyclopentyloxy, 1-

methylcyclobutoxy. 2-methylcyclobutoxy. 3-methylcyclobutoxy. cyclobutylmethoxy. 1-cyclopropylethoxy. 2-cydopropyl-

ethoxy. (l-methylcydopropyl)methoxy, (2-methylpropyl)methoxy, hexyloxy. 1 -methylpentytoxy, 2-methylpentyloxy, 3-

methylpentyloxy. isohexyloxy, 1-ethyIbutoxy, 2-ethylbutoxy, 1.1-dimethylbutoxy. 1 ,2-dimethylbutoxy. 1,3-dimethylbutoxy.

20 2,2-dimethylbutoxy. 2,3-dimethylbutoxy. 3,3-dimethylbutoxy, 1 -methyl -1 -ethylpropoxy, 1 -ethyl-2-methylpropoxy. 1 . 1 ,2-tri-

methylpropoxy. 1.2.2-trimethylpropoxy. cyclohexyloxy. heptyloxy, 1 -methylhexyloxy, 2-methylhexyloxy, 2-methylhexy-

loxy, 4-methylhexyloxy, 5-methyihexyloxy. 1-ethylpentyloxy. 2-ethylpentyloxy. 3-ethylpentyloxy. 1 -propylbutyloxy,

cydoheptyloxy, 1 -methylheptyloxy. 2-methylheptyloxy, 3-methylheptyloxy. 4-methylheptyloxy. 5-methylheptylQxy. 6-

methylheptyloxy. 1 -ethylhexyloxy. 2-ethylhexy1oxy. 3-ethylhexylQxy. 4-ethylhexylQxy, 1 -propylpentyloxy. 2-propylpenty-

25 loxy. 3,3,4-trlmethylpentyloxy, 3.4.4-trimethylpentyloxy, 1.1,2.2-tetramethylbutyloxy. 2.2,3,3-tetramethyibutyloxy.

1 , 1 .3.3-tetramethyIbutyloxy. and cydooctyloxy.

[0014] As used herein, a "halogen atom" refers to fluorine, chlorine, bromine, or iodine.

[001 5] As used herein, a "lower alkenyl group" refers to a straight, branched, or cyclic carbon chain having one double

bond and 2-8 cartoon atoms.

30 [0016] Therefore, examples of a "lower alkenyl group" include vinyl, 1-propenyl, allyl, isopropenyl. 1-butenyl, 2-tHite-

nyl, 3-butenyl, 1-methyl-1-propenyl. 2-methyl- 1-propenyl. 1-methyl-2-propenyl. 2-methyl-2-propenyl, 1-pentenyl. 2-pen-

tenyl. 3-pentenyl, 4-pentenyl, 1-ethyl-1-propenyl. 1.2-dimethyl-1-propenyi. 1-ethyl-2-propenyl. 1,2-dimethyl-2-propenyl,

1-methyl-1-butenyl. 2-methyl-1 -butenyl. 3-methyl- 1-butenyl, 1-methyl-2-butenyl. 2-methyl-2-butenyl. 3-methyl-2-bute-

nyl, 1-methyl-3-butenyl, 2-methyl-3-butenyl, 3-methyl-3-butenyl. 1-hexenyl. 2-hexenyl. 3-hexenyl, 4-hexenyl, 5-hexenyi,

35 1-heptenyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, *6-heptenyl, 1-octenyl, 2-octenyL 3-octenyl, 4-octenyl. 5-

octenyl. 6-octenyl, 7-octenyl. 1-ethyl-2-methyl-1-propenyl, 1-ethyl-2-methyl-2-propenyl, 1.2-dimethyl- 1-butenyl. 1.3-

dimethy!-1-butenyl. 2.3-dimethyl-1-butenyl. 1 .2-dimethyl-2-butenyi. 1 .3-dimethyI-2-butenyl, 2,3-dimethyl-2-butenyl, 1,2t

dimethyI-3-butenyl. 1,3-dimethyl-3-butenyl. 2.3-dimethyl-3-butenyl, 2-cycIohexen-1-yl. 3-cydohexen-1-yl, 2-

cydohexen-1-yl, 2-cyclohepten-1-yl, 2-cycloocten-1 -yl. and 2-cydopenten-1-yt.

40 [001 7] As used herein, a "lower alkyt group which may be substituted by a halogen atom" refers to a lower alkyi group

which has no halogen atom bonded thereto or which has one to three halogen atoms bonded thereto. A "halogen atom"

and a "lower alkyf atom" refers to the above-defined "halogen atom" and "lower alkyI atom." respectively

[0018] A "lower alkylsulfonyl group" refers to a group in which a lower alkyI group is bonded to a sulfbnyl group. A
"lower alkylsulfonylaminocarbionyi group" refers to an aminocarbonyl group to which a lower alkylsulfonyl group" men-

45 tioned above is bonded. A "mono- or di-lower alkoxyalkyi group" refers to a lower alkyI group substituted by one or two

"lower alkoxy groups" described above. Therefore, examples of a "mono- or di-lower alkoxyalkyi group" include meth-

oxymethyl, ethoxymethyl. propoxymethyl, isopropoxymethyl, cyclopropoxymethyl, butoxymethyl. isobutoxymethyl, sec-

butoxymethyl, tert-butoxymethyl, cyclobutoxymethyl. cyclopropylmethoxymethyl. 1-methylcyclopropoxymethyl. 2-meth-

yicyclopropoxymethyl. pentyloxymethyl. 1-methylbutoxymethyl. 2-methyllxjtQxymethyl, isopentyloxymethyl. tert-penty-

50 loxymethyl, 1,2-dimethylpropoxymethyl, neopentyloxymethyl, 1-ethylpropoxymethyl, cyclopentyloxymethyl, 1-

methylcyclobutoxymethyl, 2-methylcyclobutoxymelhyl, 3-methylcydobutoxymethyl. cydobutylmethoxymethyl, 1-cydo-

propylethoxymethyl, 2-cyclopropylethoxymethyl. (1-methylcyclopropyl)methoxymethyl. (2-methylpropyl)methoxymethyl,

hexyloxymethyl, 1 -methylpentyloxymethyt, 2-methy1pentyloxymethyl, 3-methyipentylQxymethyl. isohexyloxymethyl. 1-

ethylbutoxymethyl, 2-ethylbutoxymethyl. 1,1-dimethyIbutoxymethyl, 1 ,2-dimethylbutoxymethyl, 1.3<limethy!butoxyme-

55 thyl. 2.2-dimethyIbutoxymethyl. 2.3-dimethylbutoxymethyl. 3.3-dimethyIbutoxymethyl. 1 -methyl-1-ethylpropoxymethyl."

1 -ethyl-2-methytpropoxymethyl. 1 . 1 .2-trimethylpropoxymethyl. 1 .2.2-trimethyipropoxymethyl. cyclohexyloxymethyl,

dimethoxymethyl. diethoxymethyl. dipropoxymethyl, diisopropoxymethyl, dicyclopropoxymethyi, dibutoxymethyl.

diisobutoxymethyl, di-sec-butoxymethyl, di-tert-butoxymethyl, dicydobutoxymethyl, di(cyclopropylmethoxy)methyl, di(1-

4
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methylcyclopropoxy)methyl, di(2-methylcyclopropoxy)methyl. dipentyloxymethyl, di(1-methyIbutoxy)methyl. di(2-fneth-

ylbutoxy)methyl, diisoperrtyloxymethyl. di-tert-pentyloxymethyl. di(1 .2-dimethylpropoxy)methyl. dineopentyloxymethyl,

di(1-ethylpropoxy)methyl, dicyclopentyloxymethyt, di(1-methy!cyclobutoxy)methyi, di(2-methylcyclobutoxy)methyl. di(3-

methylcyclobutoxy)methyl. di(cyclobutylmethoxy)methyl. di(1-cyclopropylethoxy)methyl. di(2-cyciopropylethoxy)methyl,

5 di[(1-methylcyclopropyl)methoxy]methyl, di[(2-methylpropyi)methc3xy)methyl, dihexyloxymethyl, 1-methyIpenty!oxyme-

thyl, 2-methy!pentyloxymethyl. di(3-methyIperrtyloxy)methyl. diisohexyloxymethyl, di(1-ethylbutoxy)methyl, di(2-ethylbu-

taxy)methyl. di(1 . 1 -dimethylbutoxyjmethyl, di(1 ,2-dimethylbutoxy)methyl. di(1 ,3-<limethyIbutoxy)metlTyl, di(2.2-

dimethylbutoxy)methyl, di(2.3-dimethyIbutoxy)methyl, di(3.3-dimethyIbutoxy)methyl, di(1-methyl-1-ethy!propQxy)methyl,

di(1-ethyl-2-methy!propoxy)methyl, di(1,1.2-trimethylpropoxy)methyl, di(1,2,2-trimethylpropoxy)methyl, dicydohexy-

w loxymethyl, methoxyethoxymethyl. methoxypropoxymethyl. methoxyisopropoxymethyl, methoxycyclopropoxymethyl,

methoxybutoxymethyl, methoxyisobutoxymethyl, methoxy-sec-butoxymethyl. methoxy-tert-butoxymethyl, ethoxypro-

poxymelhyi, ethoxyisopropoxymethyl, ethoxycydopropoxymelhyl. ethoxybutoxymethyl, ethoxyisobutoxymethyl. ethoxy-

sec-butoxymethyl, ethoxy-tert-butoxymethyl. propoxylsopropoxymethyi, propoxycydopropoxymethyl, propoxybu-

toxymethyl, propoxyisobutoxymethyi. propoxy-sec-butoxymethyl, propoxy-tert-lxjtoxymethyl, Isopropaxycyclopro-

15 poxymethyl, Isopropoxybutoxymethyl, isopropoxyisobutoxymethyl, isopropoxy-sec-butoxymethyl, isopropoxy-tert-

butoxymethyl, cyclopropoxybutoxymethyl, cydopropoxyisobutoxymethyl, cyclopropoxy-sec-butoxymethyl, cydopro-

poxy-tert-butoxymethyl, butoxy-sec-butoxymethyl. butoxy-tert-butoxymethyl. isobutaxy-sec-butoxymethyl, isobutoxy-

tert-butoxymethyl. sec-butoxy-tert-butoxymethyl. methoxyethyl. ethoxyethyl. propoxyethyl, isopropoxyethyl, cydopro-

poxyethyl, butoxyethyl. isobutoxyethyl, sec-butoxyethyl, tert-butoxyethyl. cydobutoxyethyl. cyclopropylmethoxyethyl, 1-

20 methylcyclopropoxyethyi, 2-methylcydopropQxyethyl, pentyloxyethyl, 1-methylbutoxyethyl, 2-methylbutoxyethyI, iso-

pentyloxyethyl, tert-pentyloxyethyl, 1 ,2-dimethylpropoxyethyl, neopentyloxyethyl, 1 -ethylpropoxyethyl, cyclopentyloxye-

thyl. 1 -methylcydokjutoxyethyl 2-methylcyclobutoxyethyl. 3-methylcydobutoxyethyl. cydobutylmethoxyethyl. 1-

cyclopropylethoxyethyl, 2-cydopropylethoxyethyl, (l-methylcydopropyl)methoxyethyl. (2-methylpropyl)methoxyethyl,

hexyloxyethyl, 1-methylpentyloxyethyl, 2-methylpentylQxyethyl, 3-methylpentyloxyethyl, isohexyloxyethyl, 1 -ethylbutox-

25 yelhyl, 2-ethylbutoxyethyl, 1 .
1 -dimethylbutoxyethyl, 1,2-dimethylbutoxyethyi, 1 ,3-dimethylbutoxyethyl. 2,2<limethylbu-

toxyethyl, 2.3-dimethylbutoxyethyl, 3,3-dimethylbutoxyethyl. 1-methyl-1-ethylpropoxyethyl, 1-ethyl-2-

methylpropoxyethyl, 1 . 1 ,2-trimethylpropoxyethyl, 1 .2,2-trimethylpropoxyethyl, cydohexyloxyethyi, dimethoxyethyl.

diethoxyethyl, dipropoxyethyl, diisopropoxyethyl, dicyclopropoxyethyl, dibutoxyethyl, diisobutoxyethyl, di-sec-tartoxye-

thyl, di-tert-butoxyethyl. dicydobutoxyethyl, di(cydopropylmethoxy)ethyl, di(1-methylcydopropoxy)ethyl, di(2-methylcy-

30 dopropoxy)ethyl. dipentyloxyethyl, di(1-methylbutoxy)ethyl, di(2-methylbutoxy)ethyl, diisopentyloxyethyl, di-tert-

pentyloxyethyl. di(1,2-dimethylpropoxy)ethyl, dineopentyloxyethyl. di(1 -ethylpropoxy) ethyl, dicydopentyloxyethyl, di(1-

melhylcydobutoxy)ethyl. di{2-methylcydobutoxy)ethyl, di(3-methylcydobutoxy)ethyl, di(cyclobutylmethoxy)ethyl, di(1-

cyclopropylethoxy)ethyl, di(2-cyclopropylethoxy) ethyl, di[(1-methylcydopropyl)methoxy]ethyl, di[(2-methylpropyl)meth-

oxyjethyl, dihexyloxyethyl, l-methylpentyloxyethyl, 2-methylpentyloxyethyl, di(3-methylpentyloxy)ethyl, diisohexyloxye-

35 thyl, di(1-ethyIbutQxy)ethyl. di(2-ethylbutoxy)ethyl, di(1,1-dimethylbLJtoxy) ethyl. di(1,2-dimethyibutoxy)ethyl. di(1,3-

dlmethyibutoxy)ethyl, di(2,2-dimethylbutoxy)ethyl. di(2,3-dimethyIbutoxy)ethyl. di(3,3-dimethylbutoxy)ethyl .
di(1-methyt-

1-ethylpropQxy)ethyl, di(1-ethyl-2-methylpropoxy) ethyl, di(1,1,2-trimethy!propoxy) ethyl. di(1,2.2-trlmethylpropoxy) ethyl,

dicyclohexyloxyethyl, methoxyethoxyethyl, methoxypropoxyethyl, methoxyisopropoxyethyl, methoxycyclopropoxyethyl,

methoxybutoxyethyl, methoxyisobutoxyethyl. methoxy-sec-butoxyethyl, methoxy-tert-butoxyethyl, methoxyperrtyloxye-

40 thyl, methoxyhexyloxyethyl. ethoxypropoxyethyl, ethaxyisopropoxyethyl. ethoxycyclopropoxyethyl. ethoxybutoxyethyl,

ethoxyisobutoxyethyl, ethoxy-sec-butoxyethyl. ethoxy-tert-butoxyethyi, ethoxypentyloxyethyl. ethoxyhexyioxyethyl, pro-

poxyisopropoxyethyl. propoxycydopropoxyethyl, propoxybutoxyethyl, propoxyisobutoxyethyl, propoxy-sec-butoxyethyl.

propoxy-tert-butoxyethy!, propoxypentyloxyethyl. propoxyhexyloxyethyl, Isopropoxycydopropoxyethyl, isopropoxybu-

toxyethyl, isopropoxyisobutoxyethyl, isopropoxy-sec-butoxyethyl, Isopropcxy-tert-butoxyethyl. isopropoxypentyloxye-

45 thyl, isopropoxyhexyloxyethyl, cyclopropoxybutoxyethyl. cydopropoxyisobutoxyethyl. cydopropoxy-sec-butoxyethyl,

cyclopropQxy-tert-butoxyethyl. cydopropoxypentyloxyethyl. cyclopropoxyhexyloxyethyl, butoxy-sec-butoxyethyl,

butoxy-tert-butoxyethyl, butoxypentyloxyethyl, butoxyhexyloxyethyl, Isobutoxy-sec-butoxyethyl, isobutoxy-tert-butoxye-

thyl, isobutoxypentyloxyethyl, Isobutoxyhexyloxyethyl, and sec-butoxy-tert-butoxyethyl.

[001 9] As used herein, a "phenyl group which may have a substituent" refers to a phenyl group whldi has no substit-

50 uent or a phenyl group which has one or two substituents. A "heterocyclic group which may have a substituent" refers

to a heterocydic group which has no substituent, or a 5- or 6-membered heterocyclic group which has one or two sub-

stituents. As used herein, a "substituent" represents the above-mentioned "lower alkyi group," the above-mentioned

"lower alkoxyl group," the above-mentioned "halogen atom." an amino group, or a nitro group. Examples of a "hetero-

cyclic group" indude pyridyl, piperidyl, pyrrolldinyl, furyl, or thienyl.

55 [0020] Examples of a "saturated or unsaturated hydrocarbon having a C7-C10 condensed ring" Include bicyclic or

tricydic hydrocartxns, and specific examples thereof indude adamantyl, bicydo[3.1 .1]heptanyl, bicyclo[3.1 .IJheptenyl,

6,6-dimethylbicyclo[3.1 .1]heptan-2-yi, or 6.6<limethylbicydo[3.1 .1]hepta-2-en-2-yl.

[0021] As used herein, a "hydroxyalkyl group" refers to any of the above-described lower alkyI groups substituted by

5
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one hydroxy group.

[0022] As used herein, a "mono- or di-lower alkylamino group" refers to an amino group substituted by one or two

lower alkyl groups, and specific examples thereof include methylamino. ethylamino, propylamino, isopropylamino.

cydopropylamino. butylamino, isobutylamino. sec-butylamino, tert-butylamino, cydobutylamino, cyclopropylmethyl-

amino, 1-methylcyclopropyiamino, 2-methylcyclopropylamino, pentyiamino, 1-methylbutylamino. 2-methylbutylamino,

isopentylamino, tert-pentylamino, 1 ,2-dimethylpropylamino, neoperrtylamino, 1 -ethylpropylamino, cyclopentyiamino. 1
-

methylcyciobutylamino. 2-niethylcyclobutylamino, 3-methylcyclobutytamino, cyclobutylmethylamino. l-cydopropylethyl-

amino. 2-cyclopropylethylamino, (l-methylcydopropyi)methylamino. (2-methylpropyOmethylamino. hexylamino. 1-

methylpentylamino, 2-methylpentylamino, 3-methytpentylamino. isohexyiamino. 1-ethyIbutylamino. 2-ethylbutylamino,

1 J -dimethyibutylamino, 1 .2-dimethylbutylamino, 1 ,3<iimethylbutylamino, 2.2-dimethyIbutylamino, 2,3-dimethyl-

butylamino, 3,3-dimethyIbutylamino, 1-methyl-1 -ethylpropylamino. 1-ethyl-2-metiiyIpropylamino, 1,1.2-trimethylpro-

pylamino, 1 ,2,2-trimethylpropylamino. cyclohexylamino, dimethylamino, diethylamino, dipropytamino. diisopropylamino,

dicyclopropylamino. dibutylamino, diisobutylamino. di-sec-butylamlno. di-tert-butylamino. dicydobutylamino. di(cydo-

propylmethyl)amino, di(1 -methylcyclopropyl)amino, di(2-methyjcydopropyl)amino, dipentylanDino, di(1 -methyl-

butyl)amino. di(2-methylbutyl)amino, diisopentylamino. di-tert-pentylamino, di(1 ,2-dimethylpropyl)amino,

dineopentylamino, di(1 -ethylpropyl)amino, dicydopentylamino. di( 1 -methylcydobutyl)amino. di(2-methylcy-

dobutyi)amino, di(3-methylcyclobutyl)amino. di(cyclobutylmethyl)amino. di(1-cydopropylethyl)amlno. di(2-cydopropyl-

ethyl)amino. di[(1 -methylcydopropyl)methyl]amino. di[(2-methylpropyl)methyl]amino. dihexylamino, dl(1 -

methylpentyljamino. di(2-methylpentyi)amino, di(3-methylpentyl)amino. diisohexytamino, di(1-ethyIbutyl)amino. dl{2-

ethylbutyl)amino, di(1,1-dimethylbutyl)amino, di(1 ,2-drmethyibutyl)amino, di(1,3-dlmethylbutyOamino, di(2,2-dlmethyl-

butyl)amino, di(2,3<Jimethylbutyl)amino, di(3,3-dimethylbutyl)amino, di(1-methyM-ethylpropyOamino, di(1-ethyl-2-

methylpropyl)amino, dl(1.1,2-trimethylpropyl)amino, di(1,2.2-trimethytpropyOamino. dicydohexylamino, methylethyl-

amino, methylpropylamino. methylisopropyiamino, methylcydopropylamlno. methylbutylamino, methylisobutylamino,

methyl-sec-butylamino. methyl-tert-butylamino, methylpentylamino. methylhexyiamino. ethylpropylamino. ethylisopro-

pylamino, ethylcyclopropylamino, ethylbutylamino, ethylisobutylamino, ethyl-sec-butylamino, ethyl-tert-butylamino,

ethylpentylamino, ethylhexylamino, propylisopropylamino, propylcyclopropylamino. propylbutylamino, propyl-

isobutylamino. propyl-sec-butyiamino. propyl-tert-butylamino. propylpentylamino. propylhexylamino. isopropylcyclopro-

pylamino, isopropylbutylamino. isopropylisobutylamino. isopropyl-sec-butylamino, isopropyl-tert-butylamino.

isopropylpentylamino, isopropylhexylamlno. cyclopropylbutylamino, cydopropylisobutylamino. cyclopropyi-sec-

butylamino, cyclc^ropyl-tert-butylamino, cyclopropylpentylamino. cydopropylhexylamino, butylisobutylamino, butyl-sec-

butylamino. butyl-tert-butylamino. butylperrtylamino. butylhexylamino. isobutyl-sec-butylamlno. isobutylperrtylamino.

isobutylhexylamino, sec-butylpentylamino. sec-butylhexylamino, tert-butylpentylamino, and tert-butylhexylamino. . A
"mono- or di-lower alkylaminoalkyl group" refers to a lower alkyl group substituted by one "mono- or di-lower alkylamino

group" described above.

[0023] A "hydroxyaminocarbonyl group" refers to an aminocarbony! group substituted by a hydroxyl group.

[0024] A "carboxyalkylsulflnyl group" refers to a sulfinyl group to which a "carboxyalkyl group" is bonded. A "lower

alkoxycarbonylalkylsulfinyl group" refers to a group in which -OH of the carboxyl group of a "carboxyalkylsulfiny group"

is substituted by a lower alkoxy group as described above.

[0025] As used herein, "alkylene" refers to a C1 -C8 straight or branched alkylene group, and examples thereof include

methylene, ethylene, propylene, methylmethylene, butylene. dimethylmethylene, and pentamethylene.

[0026] An "aromatic hydrocarbon" refers to a C6-C14 aromatic hydrocart>on, and examples thereof indude benzene

and naphthalene. An "aromatic heterocyclic ring" refers to a 5-to 14-membered monocyclic or condensed ring having

one to three nitrogen atoms, oxygen atoms, or sulfur atoms as hetero atoms, and examples thereof indude pyridine,

furan. and thiophene.

[0027] Preferably, in formula (I) is a hydrogen atom, a C1 -C8 straight or branched alkyl group, a C1-C8 straight or

branched alkoxyl group, or a halogen atom. More preferably. R-i is a hydrogen atom, a C1-C5 straight or branched alkyl

group, a CI -C5 straight or branched alkoxyl group, or a halogen atom. Most preferably, is a hydrogen atom, a methyl

group, a methoxyl group, or a halogen atom.

[0028] Preferably, n is 0 orl , and more preferably, nisi.

[0029] Preferably, R2 is a group represented by -CO-Rs (Rs 'S the same as described above). Preferably, Re is C1 -C8

straight, branched, or cydic alkyl which may be substituted by a halogen atom, C2-C8 alkenyl, Cl -08 alkoxyl, mono- or

di-(Cl -C8)alkoxy-(Cl-C8)alkyl, adamantyl. bicydo[3.1 .Ijheptanyl, bicydo[3.1 .1]heptenyl. 6.6Kjimethyl-bicy-

clo[3.1.1]heptan-2-yl, 6,6-dimethyl-bicydo[3.1.1]hepta-2-en-2-yt, benzyloxyl. phenyl, pyridyl, piperazinyl, pyrrolydinyl,

furyl, thienyl (wherein any one of phenylpyridyl, piperidinyl, pyrrolydinyl. furyl, and thienyl groups may be substituted by

one or two substituents selected from the group consiting of a C1-C8 alkyl group, a C1-C8 alkoxyl group, a halogen

atom, an amino group, and a nitro group), or -N(Rg)Rio (wherein each of R9 and Rio represents a hydrogen atom, C1-

C8 aikyi. hydrQxy-C1-C8 alkyl, mono- or di-(Cl-C8)alkylamino-{Cl-C8)aikyl, phenyl, pyridyl. piperidinyl, pyrrolydinyl.

furyl, or thienyl). More preferably, Rs is C1 -C8 alkyl which may be substituted by a halogen atom. CI -C8 alkoxyl, C2-C3

6
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alkenyf, phenyl, pyridyl, furyl, Ihienyl (wherein the phenyl, pyridyl, furyl. or thienyl may each be substituted by a C1-C8

alkyl group, a C1-C8 alkoxyl group, or a halogen atom).

[0030] Preferably, R3 is a hydrogen atom; C2-C8 alkenyl; straight branched, or cyclic Cl -C8 alkyl which may be sub-

stituted by a halogen atom; C1-C8 alkylsuKonyi; mono- or di-(C1-C8)alkoxy-(Cl-C8)a!kyi; phenyl which may have a

5 substituent; -CH(R6)R7; or -CORg (Re. R7. and Rs are the same as described above). More preferably, R3 is C2-C8

alkenyl, straight, branched, or cyclic CI -08 alkyl which may be substituted by a halogen atom, phenyl (which may be

substituted by C1-C8 alkyl, 01 -C8 alkoxyl. a halogen atom, an amino group, or a nitro group), or a -CORs (Rs is the

same as described above).

[0031] Preferably. Ar is a benzene ring.

10 [0032] Preferably, at least one of R4 and R5 is a group represented by -Y-COORn (Y and R^ are the same as

desaibed above).

[0033] More preferably, R4 is a hydrogen atom. Cl -C8 alkyl, halogen, CI -C8 alkoxyl. and R5 is preferably -Y-COOR^ 1

.

[0034] Examples of the group represented by -Y-COOR1 ^ include carboxyl, alkoxycarbonyl, benzyloxycarttonyl. car-

boxylalkyl. alkoxycarbonytalkyl, benzyloxycartsonytalkyi, cartx>xyalky1oxyl. alkQxycartx)nylalkyloxyl, benzyloxycarbony-

15 lalkyloxyl, cartjoxyalkylthio, alkoxycartwnylalkylthio, benzyloxycartwnylalkylthio. cartxixyalkylsulphinyl,

alkoxycarbonylalkyisulphinyl, benzyloxycarbonylalkylsulphinyl, hydroxyaminocarbonyl, alkoxyaminocartjonyl, benzy-

loxyaminocarbonyl, cartK}xyalkylcarbamoyl, alkoxycartxinylalkylcarbamoyt, and benzyloxycarbonylaIkylcart)amoyl.

Among these groups, "alkyl" and "alkoxyl" are preferably those of C1-C8 straight or branched, more preferably C1-C6

straight or branched.

20 [0035] Examples of an alkoxycarbonyl group include a cartxnyl group having a lower alkoxyl group" as described

above.

[0036] Examples of a "carboxyalkyi group" include cartxjxymethyl, 1-cart>oxyethyl. 2-cartx>xyethyi, 1-carboxypropyl.

2-cart)Oxypropyl. 3-cart50xypropyl. 1-cartx»cy-1-methyiethyl, 2-cartxjxy-l -methylethyl. 1 -carboxycyclopropyl, 2-carboxy-

cyclopropyl, 1 -carboxybutyl, 2-cartX)xybutyl. 3-carboxybutyl. 4-carboxybutyl, 1 -carboxy-2-methylpropyl. 2-cartx)xy-2-

25 methylpropyl, 3-cartx)xy-2-methylpropyi, l-carboxy-l-methylpropyl, 2-carboxy-1-methylpropyl, 3-carboxy-1-methyIpro-

pyl, 2-carboxy-1,1-dimethylethyl, 1 -cart)oxycyclobutyl, 2-carboxycyclobutyl, l-carboxy-l-cydopropylmethyl, (1-carboxy-

cyclopropyl)methyl, (2-carboxycycIopropyl)methyl, 1-carboxymethylcyclopropyl, 1-methy1-2-cartx)xycyclopropyl. 2-

cartxjxymethyicyclopropyl, 2-carboxy-2-methytcyclopropyl, 2-carbaxy-3-methylcyclopropyl, 1-carboxypentyl, 2-caftx>x-

ypentyl, 3-carboxypentyl, 4-carboxypentyl, 5-cartK)xypentyl, 1-cartx3xymethylbutyi. 1-cait)oxy-1-methylbutyl, 2-cartx)xy-

30 1-methyIbutyl, 3-carboxy-1-methylbutyl. 4-cart50xy-1-methylbutyl, 2-cartx)xymethyIbutyl, 1-carbQxy-2-methyibutyl, 2-

cart)oxy-2-methylbutyl. 3-carboxy-2-methyibutyl, 4-carboxy-2-methylbutyl. 1-cartx)xy-3-methylbutyl, 2K:arboxy-3-meth-

ylbutyl, 3-carboxy-3-methyIbutyl, 4-carboxy-3-methylbutyl, 1-carboxyhexyl, 2-cartx)xyhexyl, 3-carboxyhexyl, 4-cartx)xy-

hexyl. 5-cart3Qxyhexyl, 6-carboxyhexyl, 1 -carboxycyclohexyl, 2-carboxycyclohexyl, 3-carboxycyclohexyl, and 4-

cart>oxycyclohexyl. Examples of a "carboxyalkylthio" include a sulfur atom having a"carboxyalkyl group" described

35 above bonded thereto.

[0037] Examples of an "alkoxycarbonyialkyt group" include a lower alkyl group substituted by one lower alkoxycarb-

onyl" as described above. Examples of a "benzyloxycarbonylalkyl group" include a lower alkyl group substituted by one

benzyloxycarbonyl group. Therefore, an "alkoxycart>onylalkylthio group" refers to a group formed of a sulfur and a

"lower alkoxycarbonylalkyi group" described above bonded thereto. A "benzyloxycarbonylalkytthio group" refers to a

40 group formed of a sulfur atom and a "benzyloxycarbonylalkyl group" described above bonded thereto; an "alkoxycarb-

onyialkylcarbamoyl group" refers to a group formed of a carbamoyl group and a lower alkoxycartjonylalkyi group"

desaibed above bonded thereto; and a "carboxyalkylcarbamoyl group" refers to a group formed of a carbamoyl group

and a "carboxyalkyi group" described above bonded thereto.

[0038] A "carboxyalkyioxyl group" refers to a group formed of an oxygen atom and a "carboxyalkyi group" described

45 above bonded thereto; an "alkoxycartwnylalkoxyl group" refers to a group formed of a lower alkoxyl group and one

"lower alkoxycarbonyl group" described above bonded thereto; and a benzyloxycart>orTylalkoxyl group refers to a group

formed of one of the above-described alkoxyl groups and a benzyloxycarbonyl group bonded thereto.

[0039] Among these groups represented by -Y-COOR1 1 ,
R5 is preferably carlDOxyl, Cl -C8 alkoxycartDonyl, benzyloxy-

carbonyl, carboxy-(C1-C8)alkyl, (C1-C8)aIkoxycartx)nyl-(C1-C8)alkyl, benzy!oxycarbonyl-(C1-C8)alkyl. carboxy-(C1-

50 C8)alkylthio. (Cl -C8)alkoxycarbonyl-(C1 -C8)alkylthio, or benzyloxycarbonyl(Cl -C8)alkyIthio. more preferably, carboxyl

or carboxymethylthio.

[0040] The compounds (I) of the present invention can be converted into salts according to conventional methods.

Examples of the salts include those formed by addition of inorganic adds, such as hydrochlorides, sulfates, nitrates,

phosphates, hydrobromides. or hydroiodides; those formed by addition of organic acids, such as acetates, oxalates.

55 maionates, sucdnates, maleates, fumarates, hibenzates. lactates, malates. dtrates, tartrates, methanesulfonate, and

ethanesulfonates; inorganic salts such as sodium salts, potassium salts, calcium salts, and magnesium salts; and

organic salts such as ammoniunri salts, pyridine salts, triethylamine salts, ethanolamine salts, (R) or (S) isomeric a-

phenethylamine salts, benzylamine salts, and 4-methylk>enzylamine salts.
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[0041 ] The present invention encompasses not only the compounds (1) of the present invention and salts thereof, but

also a variety of solvates such as hydrates, and conpounds having a variety of crystal structures. Further, the preserrt

invention encompasses racemates, diastereomers, mixtures of diastereomers. and optical isomers of conpounds (I).

[0042] The compounds (I) of the present invention can be produced through a variety of synthetic methods in consid-

eration of characteristics of the fundamental structure and radicals thereof. Typical production methods will be

described below.

Process A

10 [0043]

15

R3-B (Id) .

NHA R,

(Step Al)

(l[)

20

25

R2-(CH2)a-E (V)

(Step A2)

(CH2) n""R2

Deprotection of

II
y_NHA

'^[^^ (Step A3)

R3 (VI)

30

35

CVIII)

(Step A4)

(CH2)n~R2

VnHCONH—tArO

R3

40

(wherein A represents a tert-butoxycarbonyl group or a benzyloxycarbonyt group; B represents a halogen atom; E rep-

resents a halogen atom; G represents an amino group, an isocyanato group, or a caiboxyl group; and R^, R2* ^3' ^4*

45 R5, Ar, and n represent the same as defined above).

StepAl

so

55

[0044] Compound (III) is reacted with 1 ,5-benzodiazepine compound (II), to thereby obtain 5-substituted compound

(tV). The reaction may be periormed in the presence or in the absence of a base. Examples of tiie base include organic

bases such as pyridine and triethylamine, and if necessary inorganic bases such as potassium cartxsnate, potassium

bicarbonate, sodium carbonate, and sodium bicarbonate may optionally be used. No particular limitation is imposed on

the solvents which are used for the reaction so long as tiiey do not affect the reaction, and halogenated solvents such

as 1.2<lichloroethane and metiiylene chloride are used. When R3 is a lower alkyi group, a lower alkenyl group, or a

group represented by -CHRsRy, alcoholic solvents such as metiianol and ethanol and polar solvents such as N.N-

dimethylformamide and dimettiylsulfoxide may also be used. The reaction may be performed within the temperature

range of to reflux temperature. In tfiis step, an isocyanato compound (R3-NCO) may be used as compound (III). In

this case, a compound having an amido bond at the 5iX)sition of the benzodiazepine ring is obtained.

8
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Step A2

[0045] Compound (V) is reacted with 5-substituted compound (IV). to thereby obtain 1,5-substituted compound (Vl).

The reaction is typically performed by successively adding to 5-substituted corrpound (IV) a base such as sodium

5 hydride, sodium hydroxide, or sodium carbonate; compound (V); and an optional phase-transfer catalyst such as

tetrabutylammonium bromide. No particular limitation is imposed on the solvents which are used for the reaction so long

as they do not affect the reaction, and there may typically be used etheric solvents such as tetrahydrofuran and dioxane;

toluene; N.N-dimethylformamide; and dimethylsulfoxide. The reaction may also be performed in a dual-phase system

such as a water-toluene system by use of a phase-transfer catalyst such as tetrabutylammonium. The reaction may be

10 performed at 0-150**C.

[0046] This step is performed after Step A1 , and may alternatively be performed after completion of Steps A1 . A3 and

A4.

Step A3

15 .

[0047] When A of 1 ,5-substituted compound (VI) is a benzyloxycartjonyl group, compound (VI) is hydrocracked, to

thereby obtain amine compound (VII). The reaction is typically performed by adding palladium cartjon or palladium

hydroxide in a hydrogen atmosphere at ambient pressure and 0**C-100**C. No particular limitation is imposed on the sol-

vents which are used tor the reaction so long as they do not affect the reaction, and alcoholic solvents such as methanol

20 and ethanol and ethyl acetate may be used. Alternatively, adding to compound (VI) an acid such as a hydrobromic add-

acetic acid solution produces amine compound (VII). The reaction is performed at 0''C-100''C. When A of compound

(VI) is a tert-butoxycarbonyl group, addition of an acid such as hydrochloric acid or trifluoroacetic acid produces amine

compound (VII). The reaction is typically performed at 0*C-100**C. Alcoholic solvents such as methanol and ethanol;

halogenated solvents such as chloroform; and etheric solvents such as dioxane and diethyl ether are used as a solvent.

25

Step A4

[0048] Compound (VIII) is reacted with amine compound (VII). to thereby derive the compound of the present inven-

tion (I). When G of compound (VIII) is an isocyanato group, no particular limitation is imposed on the solvents which are

30 used for the reaction so long as they do not affect the reaction, and there may tyjpically be used etheric solvents such

as tetrahydrofuran; hydrocarbon solvents such as toluene and benzene; halogenated solvents such as methylene chlo-

ride. 1.2-dichloroethane. and chloroform; and polar solvents such as N.N-dimethylformamide and acetonitrile. The

reaction is performed within the tenperature range of CC to reflux temperature. When G of compound (VIII) is an

amino group, the reaction is performed by treating amine conrpound (VII) with 1.V-carbonyldiimidazole and. subse-

35 quently adding triethylamine and compound (VIII). Alternatively, the reaction is jserformed by adding 1 ,1'-carbonyidiim-

idazole and triethylamine to compound (VIII), and subsequently adding compound (VII). Alternatively, the reaction is

performed by converting compound (VIII) to an isocyanato derivative in the presence of triphosgene and an organic

t>ase such as triethylamine, and subsequently adding amine compound (VII). When G of compound (VIII) is a cart>oxyl

group, the reaction is performed by adding diphenylphosphoryl azide and an organic base such as triethylamine to

40 induce Curtius rearrangement reaction to thereby derive to an isocyanato derivative, and subsequently adding com-

pound (VII). No particular limitation is inposed on the solvents which are used for the reaction so long as they do not

affect the reaction, and there may typically be used etheric solvents such as tetrahydrofuran and dioxane; halogenated

solvents such as methylene chloride; and hydrocarbon solvents such as toluene and benzene. The reaction is per-

formed within the temperature range of 0**C to reflux temperature, while Curtius rearrangement reaction is preferably

45 performed within the temperature range of 50*C to reflux temperature so as to obtain a satisfactory result.

Process B

[0049] Among the compounds (I) of the present invention, compounds in which R2 is an optionally substituted phenyl

50 group and n is 0 can be produced through the following process:

55
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35

(wherein A, B, G, R^, R3, R4, R5, and Ar represent the same as defined alcove).

40 StepBI

[0050] lodobenzene is reacted with compound (II). to thereby obtain 1 -phenyl compound (IX). The reaction is typically

performed by adding a base such as potassium carbonate in the presence of copper and copper iodide within the tem-

perature range of 0**C to reflux temperature. A solvent such as N, N-dlmethylformamide is used for the reaction.

45 .

Step 82

[0051] Compound (III) is reacted with 1-phenyl compound (IX), to thereby obtain 1 -phenyl-5-substituted compound
(X). The reaction is performed in a manner similar to Step A1

.

50
'

Step B3

[0052] When A of 1 -phenyl-5-substituted compound (X) is a benzyloxycartx5nyl group, compound (X) is hydrogenated

to thereby obtain 1-phenylamine compound (XI). Alternatively, an acid such a hydrobromic acid-acetic acid solution Is

55 added to compound (X), to thereby obtain 1 -phenylamine compound (XI). Furthermore, when A of compound (X) Is a

tert-butoxycarbonyl group, an acid such a hydrochloric acid-dioxane solution is added, to thereby obtain 1 -phenylamine

compound (XI). All the reactions are performed similarly to Step A3.

10
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Step B4

[0053] Compound (VIII) is reacted with 1 -phenylamine conpound (Xi), to thereby derive conpound (I) of the present

invention. The reaction is performed similarly to Step A4.

5

Process

C

[0054] Among the compounds (I) of the present invention, conpounds in which R3 is an optionally substituted phenyl

group can be produced by producing compound (IVa) through the following process; performing Step A2 of Process A
10 using compound (IVa) instead of compound (IV); and subsequently performing Steps A3 and A4, or performing Step

B1 of Process B using compound (IVa) instead of compound (II): and subsequently performing Steps B3 and B4.

IS

so

NO:

NH.

J-E

(Step CI)

NO 2 Triton B

N-J
H

(Step C2)
CN

25

OHo/Pd-C
2)K0H

(Step C3)
Ri-fr If

xylene
reflux

-COOH ^Step C4)

30

35

NaH/THF
CiCHzOCHa

(Step C5)

MeO

M

—

/

t-BuOK
t-BuONO

(Step C6)

MeO

I]
)=NOH

N

40

45

n-PrNCO

(Step C7)

MeO

V=NOC0NHPr

J
'

Hg/Pd-C

(Step C8)

so

MeO
1)HBr-AcOH
2) Protection of
amino group

(Step C9)
V-NHA

w

—

^

(IVa)
55

(wherein A, E, and Ri represent the same as defined above and J represents a phenyl group which may be substi-

tuted).

11



EP0 945 445 A1

[0055] In Step C9; i.e.. protection reaction of an amino group, when A is a tert-butoxycarbonyl group, the protection

reaction is performed by adding di-tert-butyl dicarbonate to thereby obtain compound (!Va), whereas when A is a ben-

zyloxycarbonyl group, the protection reaction is performed by adding benzyloxycarbonyl chloride to thereby obtain com-

pound (IVa).

Process D

[0056]

0

(XVO

(wherein B, E, G. R^, R2, R3, R4, R5, and Ar represent the same as defined above).

12
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Step D1

[0057] Compound (Ha) is reacted with benzyloxycartxinyl chloride, to thereby obtain a 5-benzyloxycarbonyl com-

pound (Xlf). The reaction is performed typically in the presence or in the absence of a base. Examples of the base

include organic bases such as pyridine and triethylamine. and inorganic bases such as potassium cartionate. potas-

sium bicart)onate. sodium cartxsnate, and sodium bicarbonate may optionally be used as desired. No particular limita-

tion is imposed on the solvents which may be used for the reaction so long as they do not affect the reaction, and

halogenated solvents such as 1 ,2-dich!oroethane and methylene chloride are used. The reaction may be performed in

the range of 0**C to reflux temperature.

StepD2 V

[0058] Compound (V) is reacted with S-benzyloxycartxjnyl compound p(ll). to thereby obtain a 1 ,5-substituted com-

pound (Xill). The reaction is performed similarly to Step A2.

Step 03

[0059] Acid such as hydrochloric acid or ti-ifluoroacetic acid is added to 1 ,5-substituted compound (XIII), to thereby

obtain amine conpound (VIV). The reaction is typically performed in the range of 0**C to 100°C. Examples of the solvent

include alcohol such as methanol and ethanol, halogenated solvents such as chloroform, and etheric solvents such as

dioxane and diethyl ether.

StepD4

[0060] Amine compound (XV) is reacted witii compound {VI II). to thereby derive to urea compound (XV). The reaction

is performed similar to Step A4.

Step D5

[0061] Urea compound (XV) is hydroaacked, to thereby obtain a 5-amine compound (XVI). The reaction is typically

performed by adding palladium carbon or palladium hydroxide in a hydrogen atmosphere at ambient pressure and 0**C-

100**C. No particular limitation is imposed on tiie solvents which may be used for the reaction so long as tiiey do not

affect the reaction, and alcoholjc solvents such as methanol and ethanol and etiiyl acetate may be used. Alternatively,

addition of an acid such as a hydrobromic acid-acetic acid solution to (XV) produces 5-amine compound (XVi). The
reaction is typically performed at 0*0- 1 0O^C.

Step D6

[0062] 5-Amine compound (XVI) is reacted with compound (III), to thereby obtain compound (I) of the present inven-

tion. The reaction is typically performed similarly to Step A1

.

Process E

[0063] Among the compounds (I) of the present invention, conrpounds in which R3 is a phenyl group, a cydohexyl

group, a cyclopentyl group, a cycloheptyl group, or a cyclooctyl group can be produced through the following process:

compound (Ha) is converted to (IVb) or (IVc) by the process shown below; reaction is allowed to proceed by use of (IVb)

or (IVc). instead of (IV) used in Step A2 of Process A; and a similar reaction is carried out as in Steps A3 and A4.

13
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(wherein m represents a number of 1 to 4; and and E represent the same as defined above).

[0064] One type of compound (I) of the present invention can be transformed to another type of compound (I) of the

present invention through additional hydrolysis, soivolysis. hydrocracking, or hydrogenation. When R4 or R5 is a group

having a carboxyl group, a desired type of compound (I) of the present invention can be obtained through reaction with

a condensing agent (such as 1-ethyI-3-(3-dimethylamino)cartxxJiimide. dicydohexylcartxxJiimide, or 2-chloro-1,3-

dimethylimtdazolium chloride),and a reagent (such as tetronic acid, thiotetronic acid, primary or secondary amine,

amino add ester, or alcohol).

[0065] The thus-produced compound (I) of the present invention is isolated in its free form or as a salt and then puri-

fied. Isolation and purification are suitably performed by choosing from among routine procedures such as extraction,

condensation, evaporation, aystallization. filtration, recrystalllzation, pulverization, and chronnatography. Also, com-

pound (I) of the present invention or an optically active intermediate can be produced by use of suitable startingmaterial

compounds, or through generally-employed racemic resolution. Examples of racemic resolution include a method in

which the compound is transformed to a diastereomer salt through reaction with a typical optically active compound
such as dibenzoyi tartarate, pyroglutamic acid, or a-phenethylamine, and subjected to optical resolution: or a method

in which tiie compound is transformed to diastereomer compound, followed by separation and performance of Edman
decomposition reaction.

[0066] The conrpound (I) of the present invention or salts tiiereof can be administered orally or parenterally For oral

administration, the compound of the present invention may be formed into solid preparations such as tat)lets, powder,

and capsules, or into liquid preparations such as solutions, suspensions, and emulsions by use of proper additives

incorporated thereto. Examples of the additives include excipients such as lactose, mannitol, corn starch, and crystal-

line cellulose; binders such as cellulose derivatives, acacia, and gelatin; disintegrators sudi as cartx)xymethylcellurose-

Ca; lubricants such as talc, magnesium stearate.

[0067] For parenteral administration, the compourxJ of the present invention may be formed into a liquid formulation

for injection through incorporation of liquid such as water, ethanol. or glycerin.

[0068] The dose of the compound (I) of tiie present invention or salts tiiereof which is needed for the prevention or

treatment of the aforementioned diseases varies depending on tiie dosage form, manner of administration, age. and

pattiological conditions. In the case of oral administration, the dose is typically 1-1,000 mg. preferably 5-500 mg. per

day for an adult, which dose is preferably divided 2-3 times a day.

[0069] As described hereinbelow. compounds (I) of the present invention or salts tiiereof exhibit strong gasti-in and/or

14
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CCK-B receptor antagonism as well as strorig action of suppressing secretion of gastric acid, and therefore, they are

useful for treatment, amelioration, aruJ prevention of the diseases and disorders in which such actions are involved,

which include gastric ulcer, duodenal ulcer, gastritis, reflux esophagitis, pancreatitis. Zollinger-Ellison syndrome, vacu-

olating G-cell hyperplasia, basal-mucous-membrane hyperplasia, inflammation of the gallbladder, attach of biliary colic,

5 motor disorders of alimentary canal, irritable tXTwel syndrome, certain types of tumors, eating disorders, anxiety, panic

disorder, depression, schizophrenia. Parkinson's disease, tardive dyskinesia. Gilles de la Tourette syndrome, drug

dependence, and drug-withdrawal symptoms; and induction of pain relief or facilitation of induction of pain relief by use

of an opioid drug.

10 EXAMPLES

[0070] The present invention will next be desaibed in more detail by way of exannples. which should not be consti-ued

as limiting the invention tiiereto.

[0071] Exanoples of producing intermediates of compound (I) of tiie present invention are provided as Referential

IS Examples.

Referential Example 1
.

Preparation of 2-oxo-3-tert-butoxycafbonylamino-1,3,4.5-tetrahydro-2H-1.5-benzodiazepine

20
' '

Step1

Preparation of 2-tert-butQxycartx)nylamino-3-benzyloxycarbonyiaminopropionic acid

25 [OO72] 2-Amino-3-benzylQxycarbonylaminopropionic acid (4.6 g) prepared according to a known method (Chem.

Pharm. Bull.. Vol. 7, 616 (1959)) was added to an aqueous solution (100 ml) of sodium carboriate (2.05 g). Di-tert-butyl-

dicarbonate (4.68 g) in tetrahydrofuran (100 mO was added tiiereto and tiie resultant mixture was stin'ed overnight at

room temperature. The mixture was washed with ethyl acetate, and 1 N hydrochloric acid was added to the aqueous

layer to adjust pH to 3. The resultant mixture was extracted witii methylene chloride. The organic layer was dried over

30 anhydrous sodium sulfate and the solvent was evaporated under reduced pressure, to thereby obtain 6.51 g of the title

compound.

^H-NMR(CDC/3)6:

1.43(9H.s),3.45~3.70(2H,m),4.20~4.42(1H,m),5.08(2H,s). 5.50(1 H.brs),5.73(1H.brs).7.32(5H,s),8.27(1H,brs)

35

Step 2

Preparation of 2-tert-butoxycarbonyIamino-3-(2-nitrophenyi)aminopropionic acid

40 [0073] 2-tert-Butoxycarbonylamino-3-ben2ylQxycartx)nylaminopropionic acid (1 .06 g) was dissolved in methanol (50

ml). 10% Palladium carbon (100 mg) was added thereto, and the mixture was stirred at room temperature for two hours

under hydrogen atmosphere. The resultant mixture was filtered, and the filtrate was concentrated under reduced pres-

sure to tiiereby obtain 540 mg of 3-aminp-2-tert-butoxycartx)nylaminopropionic acid, which was dissolved in ethanol

(50 ml). Potassium carbonate (365 mg) and 2-fluoronitrobenzene (377 mg) were added thereto, and the mixture was
45 refluxed with heat for 3 hours. The resultant mixture was concentrated under reduced pressure. Water was added to the

residue, and the residue was washed with diethyl ether. 1N Hydrochloric acid was added to the aqueous layer to adjust

pH to 3. The resultant mixture was extracted witii methylene chloride. The organic layer was dried over anhydrous

sodium sulfate and tiie solvent was evaporated under reduced pressure, to thereby obtain 530 mg of the titie com-

pound.

50

^H-NMR(CDC/3)6:

1 .44(9H,s).3.60-3.95(2H.m),4.50-4.70(1 H,m).5.37(1 H.brs),

6.67-6.73(1 H,m),6-96'-7.03(1 H,m).7.43-7.49(1 H.m), 8. 13-8.19(1 H,m),8.26(1 H.brs).1 1 .50(1 H.brs)

55
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Steps

Preparation of 2-oxo-3-tert-butoxycarbonylamino-1 ,3,4,5-{etrarTydro-2H-1 .S-benzodiazepine

5 [0074] 2-tert-Butoxycarbonylarnino-3-(2-nrtropherTyl)aminopropioriic add (325 mg) was dissolved in methanol (50 ml).

10% Palladium carlDon (50 mg) was added thereto, and the mixture was stirred at room temperature for one hour under

hydrogen atmosphere. The resultant mixture was filtrated, and the filtrate was concentrated under reduced pressure to

thereby obtain 2-tert-butoxycait)onylamino-3-(2-aminophenyl)aminopropionic acid, which was suspended in toluene

(30 ml), and the mixture was refluxed with heat by use of a Dean-Stark so as to remove water for 3 hours. The resultant

10 mixture was concentrated under reduced pressure, and the residue was purified by silica gel column chromatography

(diloroform : methanol 20 : 1). Diisopropyl ether was added thereto for crystallization, and the mixture was filtrated to

thereby obtain 210 mg of the title compound (yield: 76%).

"'H-NMR(CDC/3)6:

15 . 1.44(9H,s),3.39-3.47(1H.m).3.80-'3.98{2H.m),4.44*4.55(1H,m).

5.73(1H,brs).6.71~6.88(3H,m).6.97~7.03(1H,m).7.82(1H,brs)

Referential Example 2
.

20 Preparation of 2-oxo-benzyloxycarbonylamino-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0075] 2-Oxo-3-tert-butoxycarbonylamino-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepine (2 g) obtained from Referential

Exarrple 1 was dissolved in chloroform (50 ml). 4N HCI-dioxane solution (20 ml) was added thereto, and the mixture

was stirred at 50*C for one hour. After the reaction mixture was allowed to cool, crystals so precipitated were collected

25 by filtration. The aystals were dissolved in water (50 ml), and benzyloxycarbonylchloride (1 .29 g) in tetrahydrofuran (30

ml) was added tiiereto. The mixture was cooled on ice. and 1 N aqueous sodium hydroxide (22 ml) was added dropwise.

The mixture was stined for one hour. After completion of reaction, ethyl acetate was added thereto, and the resultarrt

mixture was extracted, washed with saturated brine, and dried over anhydrous sodium sulfate. Ethanol was added for

crystallization, to tfiereby obtain 1 .49 g of tiie titie compound.

30

^H-NMR(CDC/3)6:

3.44(1H.t).3.81-4.02(2H,m).4.55-4.62(1H.m).5.10(2H,s),6.00(1H,d),

6.72~6.89(3H,m).6.97~7.05(1H,m).7.26-«7.39(5H,m).7.74(1H,s)

35 Referential Example 3

Preparation of 2-oxo-benzyloxycartx3nylamino-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

Step1

40
^

Preparation of N-(2-nitrophenyl)-N-(2-cyanoethyi)aniline

[0076] Acrylonitrile (210 ml) and 40% benzyltrimethylammoniumhydroxide in methanol (1.5 ml) were added to 2-

nitrodiphenylamine (100 g), and tiie mixture was refluxed with heat for one hour. The reaction mixture was concentrated

45 under reduced pressure, and the residue was purified by silica gel column chromatography (n-hexane : etiiyl acetate =

2 : 1) to tiiereby obtain 47.7 g of the titied compound as a red solid.

^H-NMR(CDC/3)6:

2.80(2H,t).4.08(2H,t).6.63(2H,dq).6.89(1H,tt),7.16«7.28{2H,m), 7.40(1H.dt),7.53(1H,dd).7.68(1H.dt).7.87(1H,dd)

so

Step 2

Preparation of 3-[N-(2-aminophenyl)-N-phenyl]aminopropionic acid

55 [0077] 10% palladium carbon (4.7 g) was added to N-(2-nitrophenyl)-N-(2-cyanoethyf)aniline (47.1 g) suspended in

ethanol (500 ml), and the resultant mixture was stirred for one hour and 30 minutes under hydrogen atmosphere, under

ambient pressure, at room temperature. The reaction mixture was filtered, and the filtrate was concentrated under

reduced pressure. The residue was dissolved in ethanol (400 ml). An aqueous solution (700 ml) of potassium hydroxide

16
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{79. 1 g) was added thereto, and the resultant mixture was refluxed for four hours with heat. After completion of reaction,

the reaction mixture was allowed to cool. Concentrated hydrochloric add and 1 N hydrochloric acid were added thereto

so as to adjust pH to 4. Crystals so precipitated were collected by filtration, to thereby obtain 39.9 g of the title com-
pound as a gray solid (yield: 88.5%).

5

^H-NMR(DMSCkJ6)6:

2.40^2.56(2H,m).3.67~3.80(2H,m).4.69'-5.02(2H.br),

6.48~6.66(4H.m).6.79(1 H,dd).6.90(1 H,dd).6.98~7. 1 5(3H,m)

TO Steps

Preparation of 2-oxo-5-phenyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazeplne

[0078] o-Xylene (1 litter) was added to 3-IN-(2-aminophenyi)-N-phenyl]aminoproplonic acid (108.6 g), arxj the result-

15 arrt mixture was refluxed with heat by use of a reflux condenser equipped with a Dean-Stark water separator. The reac-

tion mixture was allowed to cool, and crystals so precipitated were collected by filtration, to thereby obtain 93.0 g of the

title compound as a gray solid (yield: 92.1%).

^H-NMR(CDC/3)5:

20 2.67(2H.t).4.04(2H.t).6.76(2H.d).7.07(1H,t},7.15'-7.28(6H.m). 7.67(1 H.brs)

Step 4

Preparation^f 1 -methoxymethyI-2-oxo-5-pheny1-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

25

[0079] In an argon stream, 2-oxo-5-phenyl-1.3,4.5-tetrahydro-2H-1 ,5-benzodiazeplne (40.4 g) was added to 60%
sodium hydride (8.84 g) suspended in absolute tetrahydrofuran (500 ml) at 0'*C. The mixture was stirred for one hour at

0*'C, and chloromethyl methyl ether (20.5 g) was added thereto, followed by stirring for two hours and 30 minutes at

room temperature. The reaction mixture was concentrated under reduced pressure, and ice-water was added thereto,

30 followed by extraction with chloroform. The organic layer was washed with saturated brine, and dried over anhydrous

sodium sulfate. The solvent was evaporated under reduced pressure, to thereby obtain 47.4 g of the title compound as

a yellow oil (yield: 98.8%).

^H-NMR(CDC/3)6:

35 2.64(2H,t),3.34(3H.s),3.96(2H.t),5.21(2H,s).6.79(2H,d).6.86(1H.t),7.15~7.28(5H,m)J.44^7.50(1H,m)

Steps

Preparation of 1 -methQxymethyl-2-oxo-3-hydroxyimino-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

40
.

[0080] Potassium tert-butoxide (57.8 g) was added to 1-methoxymethyl-2-oxo-5-phenyl-1.3.4,5-tetrahydro-2H-1,5-

benzodiazepine (29.1 g) in absolute toluene (1 litter) at 0**C. The resultant mixture was stirred for 30 minutes at O^C,

and tert-butyl nitrite (31.9 g) was added thereto, followed by stinging for 18 hours at room temperature. Ice-water was
added to the reaction mixture for separation of layers, and the aqueous layer was extracted with ethyl acetate. The

45 organic layers were combined, washed with saturated brine, and dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was purified by silica gel column chromatography (chloroform :

methanol = 25 : 1), to thereby obtain 22.8 g of the title.conpound as a light brown oily substance (yield: 71 .1%).

^H-NMR(CDC/3)5:

50 3.42 and 3,44(3H, each s), 4.58 and 4.78(1 H, each br.brs). 5.25 and 5.28(2H, each

s),6.78~7.00(3H.m).7.10~7.65(6H.m), 7.91(1H.brs)

Step 6

55 Preparation of 1 -methoxymethyl-2-oxo-3-propytaminocartx)nyloxyimino-5-phenyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0081] To 1-methoxymethyl-2-oxo-3-hydraxyimino-5-phenyM.3,4.5-tetrahydro-2H-1 .5-benzodiazepine (41.4 g) in

17
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absolute tetrahydrofuran (500 ml) were added n-propyl isocyanate (28.3 g) and triethylamine (33.7 g). The resultant

mixture was refluxed for three hours with heat The reaction mixture was concentrated under reduced pressure, and the

residue was crushed In Isopropyl ether and collected by filtration, to thereby obtain 33.4 g of the title conpound (yield:

63.3%)..

5

^H-NMR(CDC/3)6:

0.90(3H.t). 1 .45^ 1 .60(2H.m),3. 1 0--3.23(2H.m).3.43{3H.s),

4.20~5.10(2H.m).5.28(2H.brs).5.53--5.64(1H.m),6.80(2H.d). 6.95(1 H, t), 7. 12--7.33(5H,m),7.52(1 H.dd)

10 Step 7

Preparation of 1-methoxymethyl-2-oxo-3-amino-5-phenyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine hydrochloride

[0082] 10% Palladium carbon (2.0 g) was added to 1-methoxymethyl-2-oxo-3-propylaminocartK)nyloxyimino-5iDhe-

75 nyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine (14.2 g) suspended in methanol (200 ml), ajnd the resultant mixture was
stin-ed for two hours under hydrogen atmosphere (3 kg/cm^) at room temperature. The reaction mixture was filtered,

and the filtrate was concentrated under reduced pressure. The residue was purified by silica gel column chromatogra-

phy (chloroform : methanol = 20 : 1). to thereby obtain a yellow oily substance. The substance was dissolved in ether,

and 4N hydrochloric acld-dioxane (10 ml) was added thereto. Crystals so precipitated were collected by filtration, to

20 thereby obtain 8.28 g of the title compound as a white solid (yield: 69.3%).

^H-NMR(CDC/3)6:

3.16(3H,s),4.21-4.49(3H.m).5.10(2H.s).6.80(2H,d),6.87(1H,t). 7.15-'7.27(5H.m).7.40-7.47(1H,m).8.99(2H.br)

25 SXepS

Preparation of 2-oxo-3-benzyloxycarbonylamino-Sphenyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0083] 25% Hydrobromic add-acetic acid (150 ml) was added to 1-methoxymethyl-2-oxo-3-amino-5-phenyi-1.3.4,5-

30 tetrahydro-2H-1 ,5-benzodiazepine hydrochloride (12.2 g). The resultant mixture was stin-ed for 30 minutes at room tem-

perature. Ether was added thereto, and solid matter so precipitated was collected by filtration, to thereby obtain 2-oxo-

3-amino-5-phenyi-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepine hydrobromide. Water (100 ml) was added thereto so as to

obtain a suspension. Benzyl chloroformate (6.23 g) in tetrahydrofuran (100 ml) and IN aqueous sodium hydroxide (75

mi) were added to the suspension under cooling on ice, followed by stirring for one hour at room temperature. The reac-

35 tion mixture was concentrated under reduced pressure, and water was added thereto, followed by extraction with meth-

ylene chloride. The organic layer was washed with saturated brine, and dried over anhydrous sodium sulfate. The

solvent was evaporated under reduced pressure. The residue was purified by silica gel column chromatography (n-hex-

ane : ethyl acetate = 2 : 1), to thereby obtain 9.6 g of the title compound (yield: 67.9 %).

40 ^H-NMR(CDC/3)6:

3.69(1 H,dd),4.32(1H,dd),4.65(1H.dt),5.09(2H,s).5.87(1H,d),6.72(2H,d).

6.86(1 H,t).7.08~7,40(1 1H.m).7.75(1H,brs)

Referential Example 4

45

Preparation of 2-oxo-3-tert-butoxycarbonyIamino-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0084] Potassium cartwnate (6.91 g) was added to a solution prepared by dissolving 3-amino-2-(tert-butoxycarbo-

nyl)aminopropionic acid (511 g) and 4-fluoro-3-nrtrotoluene (3.88 g) in ethanol (100 ml), and the resultant mixture was
50 refluxed overnight. The reaction mixture was allowed to cool, and filtrated. The filtrated mixture was concentrated under

reduced pressure. The residue was dissolved in water (200 ml), and washed with ether. IN Hydrochloric acid was

added thereto so as to adjust pH to 3, followed by extraction with methylene chloride. The organic layer was washed
with saturated brine, and dried over anhydrous sodium sulfate so as to evaporate the solvent, to thereby obtain 3-{2-

nitro-4-methyl)anilino-2-tert-butoxycabonylaminopropionicacid.

55

^H-NMR(CDC/3)6:

1 .43(9H.s),2.26(3H.s),3.55-3.89(2H.m),4-45~4.63(1 H,m),5.44(1 H,d),

6.91 (1 H.d),7.27(1 H.d).7.94(1 H.s).8. 1 4(1 H,brs), 1 1 .50(1 H.brs)

18
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[0085] The thus-obtained compound was dissolved in ethanol (200 ml), and 10% palladium carbon (1 g) was added
thereto. The resultant mixture was stirred for five hours under hydrogen atmosphere, under ambient pressure. The mix-

ture was filtrated, and the filtrate was concentrated under reduced pressure. Toluene was added thereto, and crystals

so precipitated were collected by filtration, to thereby obtain 3-(2-amino-4-methyl)anilino-2-tert-butQxycabonylamino-

5 propionic add. The acid was suspended in toluene (100 ml), and the suspension was refluxed overnight while water

was removed by use of a Dean-Stark condenser. After reaction, the system was allowed to cool, and crystals so pre-

cipitated were collected by filtration. The precipitated crystals were washed with isopropyl ether, and dried in air, to

thereby obtain 1 .66 g of the title conpound (yield: 40%).

10 iH-NMR(DMSO-d6)6:

1.36(9H.s).2.17(3H,s),3.25-3.32(1H,m),3.43~3.49(1H,m),

4,07-4.18(1H,m),5.30(1H.d).6.70-6.76(3H.m),6.83(1H,d).9.61(1H.s)

Referential Example 5 •

IS

Preparation of 2-oxo-3-tert-butoxycarbonylamino-8-fluoro-1 .3,4,5-tetrahydro-2H-1 .S-benzodiazepine

[0086] The procedure of Referential Example 4 was repeated except that 1 ,4-difluoro-2-nitrobenzene was used
instead of 4-fIuoro-3-nitrotoluene. to thereby obtain the titie compound.

20

^H-NMR(CDC/3)6:

1 .43(9H.s).3.40(1 H.t).3.70(1 H,brs),3.90(1 H.dd),4.46~4.58(1 H,m), 5.64(1 H.brd),6.66^6.77(3H.m).7.99(1 H.s)

Referential Example 6

25

Preparation of (+)-2-Qxo-3-benzyloxycartx)nylamino-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0087] The procedure of Steps 1 to 3 of Referential Example 1 was repeated by use of (R)-3-amino-2-benzyioxycar-

bonylaminopropionic acid ([a]D (C=1.20, MeOH): +28.7") produced according to a known method (Synthesis, 542

30 (1989) and Chem. Pharm. Bull. vol. 7. 616 (1959)), to thereby obtain the title conpound (optical purity: 96%ee, [a]D

(C=1.0. CHCI3): +5,9'*).

[0088] Production examples of the compound (I) of tiie present invention will next be described as Examples 1 to 1 76.

Example 1

35

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-pivaloyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-(3-methy!phe-

nyl)urea

Step1

40

Preparation of 2-oxo-3-tert-butoxycart5onylamin6-5-pivaloyI-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0089] 2-Oxo-3-tert-butoxycarbonylamino-l ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine (700 mg) obtained from Refer-

ence Example 1 was suspended in 1 ,2-dichloroetiiane (20 ml). Pyridine (237 mg) and pivaloyi chloride (362 mg) were
45 added thereto, and the mixture was refluxed for two hours. After the reaction mixture was allowed to cool, crystals that

precipitated were collected by filtration, to ttiereby obtain 650 mg of the titie compound (yield: 71%).

^H-NMR(DMSO-d6)5:

0.88(9H,s),1.34(9H.s),3.39-.3.59(1H.m).3.98--4.17(1H,m). 4.30-4.58(1 H.m).7. 10-7.51 (5H,m). 10.02(1 H.s)

50

Step 2

Preparation of 1 -(2-toluoyImethyl)-2-oxo-3:tert-butoxycarbonylamino-5-pivaloyl-1 .3,4,5-teti'ahydro-2H-1 ,5-benzodi-

azepine

55

[0090] 60% Sodium hydride (1 .6 g) was suspended in tetrahydrofuran (100 ml). 2-Oxo-3-tert-butoxycarbonyIamino-

5-pivaloyl-1,3.4.5-tetrahydro-2H-1.5-benzodiazepine (7.23 g) was added thereto under ice-cooling, and ttie resultant

mixture was stirred for one hour. Subsequently, 2-bromo-2'-methylacetophenone (4.88 g) was added thereto, and the
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mixture was stirred at room tenrperature for one hour. Tlie reaction mixture was concentrated under reduced pressure.

Ice-water was added to the residue. The resultant mixture was extracted with methylene chloride. The organic layer was

washed with saturated brine, dried over anhydrous sodium sulfate, and purified by silica gel column chromatography (n-

hexane : ethyl acetate = 2 : 1), to thereby obtain 7.8 g of the title compound (yield: 79%)

.

1H-NMR(CDC/3)6:

1 .03(9H,s), 1 .40(9H.s),2.57(3H,s),4.05(1 H,dd).4.27(1 H.t).4.46(1 H.d).

4.48^4.63(1 H,m).5.51 (1 H.brs).5.55(1 H.d).7.24'^7.77(8H.m)

Steps

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 .S-benzodiazepine

[0091 ] 4N HCI-dioxane solution (5 ml) was aided to 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonyIamino-5-pivaIoyl-

1 ,3.4,5-tetrahydro-2H-1,5-benzodiazepine (540 mg) in ethanol (5 ml), and the mixture was stirred at 50*C for 30 min-

utes. The reaction mixture was concentrated under reduced pressure, and saturated aqueous sodium bicarbonate solu-

tion was added to the residue, followed by extraction with methylene chloride. The extract was dried over anhydrous

sodium sulfate, to thereby obtain 41 1 mg of the titled compound.

^H-NMR(CDC/3)6:

1.03(9H.s),1.64(2H,brs),2.58(3H.s),3.66~3.83(2H,m),4.26(1H,t).

4,37(1 H.d).5,68(1H.d),7.20--7.49(7H.m).7.76-7.82(1H,m)

Step 4

Preparation of 1-[1-{2-toluoylmethyl)-2-Qxo-5-pivaloyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl]-3-(3-methyl^ .

nyl)urea

[0092] 1-(2-ToluoylmethyO-2-oxo-3-amino-5-pivaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine (411 mg) was dis-

solved in tetrahydrofuran, m-Tolyl isocyanate (146 mg) was added thereto, and the resultant mixture was stirred at room

temperature for 30 minutes. The solution was concentrated under reduced pressure, and the residue was purified by

silica gel column chromatography (n-hexane : ethyl acetate =1:1), to thereby obtain 300 mg of the title compound.

^H-NMR(CDC/3)6:

1 .03{9H.s),2.25(3H.s),2.50(3H.s),4.02(1 H.dd).4.35{1 H.d),4.43(1 H,d),

4.75^4.95(1 H.m).5.49(1 H.d).6. 1 3(1 H.d) .6.80(1 H.d).7.00^7.50(1 1 H.m). 7.66(1 H.d)

MS(FAB)m/z:527(MH+)

Example 2

Preparation of 1-[1-[1-(2-toluoyl)ethyf)-2-Qxo-5-pivaloyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl]-3-(3-methyIphe-

nyl)urea

[0093] Step 2 of Example 1 was repeated except that 2-bromo-2'-methylpropiophenone was used instead of 2-bromo-

2'-methylacetophenone. Subsequently, procedures of Step 3 and 4 of Example 1 were performed, to thereby obtain the

title compound.

^H-NMR{CDC/3)6:

1.15(9H,s).1.31(3Kd).2.23(3H.s).2.47(3H.s),4.01-4.22(2H,m).

4.62^4.71 (1 H.m).5,71 (1 H.q).6. 1 5(1 Hd).6.77-7.83(1 3H.m)

MS(FAB)m/z:541(MH+)
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Example 3

Preparation of 141-{2-toluoylmethyO-2K3xo-5-(adamarTtan-1-yl)cartonyl-1,3,4.5-tetrah^

yI]-3-(3-methylphenyl)urea

Step1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-(adamantan-1 -yl)carbonyi-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0094] 1-Adamarrtylcarbonyl chloride (795 mg) and pyridine (0.33 m!) were added to 2-oxo-3-tert-butoxycarbo-

nylamino-1.3.4,5-tetrahydro-2H-1,5-ben20diazepine (1 g) in aniiydrous 1 .2-didiloroethane (20 ml). The mixture was

refiuxed with heat for one hour. After the reaction mixture was aliowed to cool, aystals so precipitated were collected

by filtration, to thereby obtain 1 .58 g of the titled compound as a white solid (yield: 99.8%).

^H-NMR(DMSOkJ6)6:

1 .20-1 .84(24H,m).3.25~3.60(1 H,m).4.02'-4. 1 7(1 H,m),

4.30^4.46(1 H.m).7.10-7.35(4H.m).7.4O'-7.50(1H,m).9.98{1H.brs)

Step 2

Preparation of 1 -(2-toluoylm€thyl)-2-oxo-3-tert4)utoxycarbonylamino-5-(adanriantan-1 -yOcartK)nyl^ ,3,4,5-tetrahydro-

2H-1.5-benzodiazepine ^

[0095] To 60% sodium hydride (128 mg) suspended in anhydrous tetrahydrofuran (30 ml), 2-oxo-3-tert-butoxycarbo-

nylamino-5-(adamantan-1-yl)carbonyl-1,3.4.5-tetrahydro-2H-1,5-benzodia2epine was added at room temperature

under argon atmosphere. The mixture was stin'ed at room temperature for 30 minutes. Subsequently, 2-bromo-2'-meth-

ylacetophenone (375 mg) in anhydrous tetrahydrofuran (10 ml) was added thereto, and the mixture was stin'ed at room

temperature for 2 hours. The reaction mixture was concentrated under reduced pressure. Ice-water (50 ml) was added

to the residue, followed by extraction with chloroform. The organic layer was washed with saturated brine, and dried

over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. Ethanol was added to the residue

for solidification and collection by filtration, to thereby obtain 426 mg of the title compound as a white solid (yield:

46.6%).

^H-NMR(CDC/3)6:

1 .40(9H.s), 1 .44-- 1 .91 (1 5H,m).2.57(3H,s),3.97(1 H.dd).4.21 (1 H.t),

4.41(1H,d).4.48-4.62(1Km),5.49(1H,d),5.56(1H,d),7-21-7.51(8H,m). 7.75-^7.81 (1H,m)

Step3

Preparation of 1 -[1 -{2-toluoylmethyl)-2-oxo-5-(adamantan-1 -yl)cartx)nyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]-3-(3-methylphenyl)urea

[0096] 4N HCI-dioxane (5.0 ml) was added to 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(adamantan-1 -

yl)cartx)nyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine (400 mg) in anhydrous ethanol (15 ml), and the mixture was

stirred at 50*C for 15 minutes. The reaction mixture was concentrated under reduced pressure, and saturated aqueous

sodium bicarbonate was added to the residue, followed by extraction with methylene chloride. The organic layer was

dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure, to thereby obtain 1-(2-

toluoylmethyl)-2-oxo-3-amino-5-(adamantan-1 -yl)carbonyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepine. Subsequently,

this compound was dissolved in anhydrous tetrahydrofuran (10 ml), and m-tolyl isocyanate (0.10 ml) was added to

thereto. The mixture was stirred at room temperature for 15 minutes. The solvent was evaporated under reduced pres-

sure. A solvent mixture of isopropyl ether and ethanol was added thereto for solidification and collection by filtration, to

thereby obtain 394 mg of the title conpound (yield: 93.1%).

Melting point: 263-265'*C (decomposition)

^H-NMR(CDC/3)6;

1.40-1.70(9H.m).1.80-1 .93(6Km).2.25(3H.s).2.53(3H.s).

4,01 (1 H,dd).4.30(1 H.t).4.43(1 H.d).4.76-4.90(1 H.m),5.57(1 H.d). 6.06(1 H.d).6.78-7.50(1 2H.m).7.68-7.80(1 H,d)
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MS(FAB)m/2:605(MH)*

Example 4

Preparation of 1 -{1-(2-toluoylmethyO-2-Qxo-5-pivaloyl-8-methyl-1 .3,4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl]-3-(3-

melhylphenyOurea

Stepi

Preparation of 2-oxa-3-tert.-butoxycarbonyiamino-5-pivatoyl-8-methyl -
1 .3,4,Stetrahydro-2H-1 ,5-benzodiazeplne

[0097] Step 1 of Exanple 1 was repeated except that 2-oxo-3-tert-butoxycartX)nylamino-8-fnethyl-1 ,3,4.5-tetrahydro-

2H-1,5-benzodiazepine that obtained from Referential Example 4 was used instead of 2-oxo-3-tert-butaxycarbo-

nylamino-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

.''H-NMR(CDCl3)6:

0.97(9H.s).1.40(9H.s).2.39(3H.s),3.87(1H.dd),4.35(1H,t),4.43-

4.50(1 H,m).5.40(1H.d).6.95(1H,s),7.06(1H.d).7.1 4(1 H,d). 7.93(1 H.s)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert4xjtoxycart>onylamino-5-pivaloyl-8-methyi-1 ,3,4.5-tetrahydro-2H-1 ,5-

benzodiazepine

[0098] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycartK)nyiamino-5-pivaloyl-8-methyl-1 .3,4,5-

tetrahydro-2H-1,5-ben2odiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1,3,4,Stetrahy-

dro-2H-1 .5-benzodiazepine. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .03(9H.s),1 .40(9H,s),2.37(3H,s),2.57(3H,s).3.93(1 H,dd).4.26(1 H,t).4.45(1 H,d).4. 53-

4.59(1H.m).5.49(1H,d),5.51(1H,d),7.04-7,15(3H.m),7.28-7.34(2H,m),7.42-7.48(1H.m).7.75-778(1H,m)

Step 3

Preparation of 1 -{2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 .S-benzodiazepine

[Cf099] Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyO-2-oxo-3-tert-butoxycarbonylamino-5-pival-

oyl-8-methyt-1,3,4,5-tetrahydro-2H-1,5-benzodia2epine was used instead of 1-(2-toIuoylmethyl)-2-Qxo-3-tert-butoxy-

cartx)nylamino-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

''H-NMR(CDCl3)6:

1.02(9H.s),1.66(2H.br),2.38(3H,s),2.59(3H,s).3.66-3.78(2H,m).4.19-

4.28(1H,m).4.36(1H,d),5.65{1H,d),7.01(1H,s),7.07-7.12(2H.m),7.29- 7.49{3H,m),7.81(1H,m)

Step 4

Preparation of 1 -[1-(2-toluoylmethyl)-2-Qxo-5-pivaloyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-ben2odiazepin-3-yl]-3-{3-

methylphenyl)urea

[0100] Step 4 of Example 1 was repeated except that 1 -{2-toluoylmethyl)-2-oxo-3-arTiino-5-pivaloyi-8-methyl-1 .3,4.5-

tetrahydro-2H-1,5-benzodia2epine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyt-1,3,4,5-tetrahy-

dro-2H-1,5-ben2odiazepine, to thereby obtain the title compound.

Melting point:217.5-219.5*C

^H-NMR(CDCl3)6:

1 .04(9H.s).2.25(3H.S).2.38(3H,s),2.51(3H,s),3.82(1 H.dd).4.33(1 H.t),4.41 (1 H.d ).4.77-

4,88(1H.m).5.47(1H.d).6.11(1H.d).6.80(1Kd),6.98-7.67(11Km)

MS(FAB)m/z:541(MH+)
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Example 5

Preparation of 1 -[1-(2-toIuoylmethyl)-2-oxo-5-pivaloyl-8-fluoro-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yf]-3-(3-

methylphenyOurea

Stepi

Preparation of 2-oxo-3-tert-butoxycafbonylamino-5-pivaloyi-8-fluoro-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0101] Step 1 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-8-fluoro-1 ,3,4,5-tetrahydro-

2H-1,5-benzodiazepine was used Instead of 2-oxo-3-tert-butoxycart)onylamino-1.3,4,5-tetrahydro-2H-1.5-benzodi-

azepine. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.00{9H.s)J,41(9H,s),3,89(1H.dd).4.37(1HJ)A45-4.52(1H,m).5.40(1H.d),6.68-6.92(1H.m).6.^^

7.03(1 H.m).7.22-7.27(1 H.m).8.08{ 1 H.s)

' Step 2

Preparation of 1 -{2-toluoylmethyi)-2-oxo-3-tert-butcxycartx5nyIamino-5-pivaloyl-8-fluoro-1 .3,4,5-tetrahydro-2H-1 ,5-ben-

zodiazepine

[0102] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycart)onylamino-5-prvaloyt-8*fluoro-1 ,3,4.5-

tetrahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxyca.rbonylamino-5-pivaioyl-1,3,4,5-tetrahy-

dro-2H-1 ,5-benzodiazepine. to thereby obtain the title connpound.

^H-NMR(CDCl3)6:

1.05(9H,s),1.41(9H,s),2.57(3H.s).3.97(1H,dd).4.28{1H.t).4.42(1H.d).4.54-4.60(1H,m).5.50(1H.d),5^

7.07(2H.m).7.21-7.34(3H,m).7.42- 7.49(1H,m).7.75-779(1H,m)

Step 3

Preparation of 1 -(1 -(2-toluoylmethyl)-2-oxo-5-pivaloyl-8-fluoro-1 .3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-y[]-3-(3-

methylphenyl)urea

[0103] Step 3 of Example 1 was repeated except that 1 -(2-toIuoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-pival-

oyl-8-fluoro-1 ,3,4,5-tetrahydro -2H-1 .5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-Qxo-3-tert-but6xycar-

bonylamino-5-pivaloyl-1,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine. Subsequently, in a similar manner to Step 4 of

Example 1,to thereby obtain the title compound.

^H-NMR(CDCl3)5:

1 .05(9H,s).2.28(3H.s).2.52(3H.s).4.01 (1 H,dd),4.35{1 H,t),4.40(1 H.d).4.77-4.89(1 H.m).5.51 (1 H,d),5.96(1 H,d),6.80-

7.71(12H.m)

MS(FAB)m/z:545{MH+)

Examples

Preparation of 1 -(1 -isobutyl-2-oxo-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-methytphenyl)urea

Step 1

Preparation of 1 -isobutyI-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,Sbenzodiazepine

[0104] Step 2 of Example 1 was repeated except that 1-bromo-2-methylpropane was used instead of 2-bromo-2'-

methylacetophenone, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.94(3H.d).0.97(3H,d).1.07(9H.s).1.40{9H.s).1.97-2.12(1H,m).3.59-3.77(2H,m),3.87-3.96(1H.m).4.07-
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4.17(1H.m).4.33-4.45(1H.m),5.50(1H.d),7.15-7.44{4Km)

Step 2

Preparation of 1 -{1-isobutyl-2-oxo-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-methylphenyl)urea

[0105] Step 3 of Example 1 was repeated except that 1-isobutyI-2-oxo-3-tert-t)utoxycart3onyiamino-5-pivaloyl-1 ,3,4,5-

tetrahydro-2H-1,5-ben2odiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonyIamino-5-pival-

oyl-1,3,4,5-tetrahydro-2H-1.5-ben2odla2^ine. Subsequently, in a similar manner to Step 4 of Exanrtple 1 ,to thereby

obtain the title conpourd.

Melting point:1 51.5-1 52,5<*C

iH-NMR(eDCl3)6:

0.93(3H.d).0.98(3H.d),1.08(9H,s).1.99-

2.16(1H.m),2.29(3H.s).3.58(1H.dd).3.79(1H,dd).3.98(1H.dd).4.20(1H.t).4.62-

4.75(1 H.m).6.1 9(1 H,d).6.85(1.H,d).6.98-7.47(8H.m)

MS(FAB)m/2:451(MH*)

Example 7

Preparation of 1 -(1 -cyclopropylcarbonylmethyl-2-Qxo-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yf)-3-(3-

methylphenyl)urea

Step 1

Preparation of 1 -cycIopropylGarbonylmethyl-2-oxo-3-tert-butoxycarbonylamimo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-

benzodiazepine

[0106] Step 2 of Example 1 was repeated except that bromomethyl cycloprbpytketone was used instead of 2-bromo-

2'-methylacetophenone, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.96-1.07(1 1H.m)J.17-1.24(2H.m).1.39(9Ks).1.98-2.06(1H.m),3.92{1H,dd),4.11(1Kd).4.24(1^

4.52(1 H.m),5.20(1H.d),5.47(1H.d),7.14-7,44(4H.m)

Step 2

Preparation of 1 -(1-cyclopropylcarbonylmethyl-2-oxo-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-

methylphenyl)urea

[0107] Step 3 of Example 1 was repeated except that 1-cyclopropylcarbonylmethyl-2-oxo-3-tert-butoxycarbo-

nylamino-5-pivaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-ten-

butoxycart5onylamino-5-pfvaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine. Subsequently, in a similar manner to Step

4 of Example 1 were performed, to thereby obtain the title compound.

Melting point :1 84-1 86*C

^H-NMR(CDCl3)6:

0.91-1.20(13Km).2.07-2.17(1H.m),2.27(3Ks).3.96(1H.dd).4.06(1H,d).4.36(1H.t).4.70-

4.81(1H,m).5.27(1H.d),6.23(1H.d).6.78(1H.d).7.03-7.50(7H,m).7.53(1H,s)

MS(FAB)m/z:477(MH*)
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Example 8

Preparation of 1 -I1-(2-toIuoylmethyl)-2-oxo-5-methoxymethylcarbonyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yf]-

3-(3-methylphenyl)urea

Step 1

Preparation of 2K5xo-3-tert-butoxycartx)nyfamino-5-nr»ethaxymethylcarbonyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0108] Step 1 of Exanple 1 was repeated except that methoxyacetyl chlaide was used instead of pivaioyi chloride,

to thereby obtain the title connpound.

iH-NMR(CDCl3)6:

1 .41 (9H.s).3.29(3H.s).3.52(1 H,d),3.85(1 H.d),3.86-3.93(1 H,m).4.45-4.71 (2H.m).5.55(1 H.brd),7. 1 7-

7.44(4H.m),8.34(1H.brs)

Step 2

Preparation of 1 -{2-toluoylnriethyl)-2-oxo-3-tert-butQxycarbonylamino-5-niethoxymethytcartx)nyl-1 ,3,4.5-tetrahydro-2H-

1,5-benzodiazepine

[0109] Step 2 of Example 1 was repeated except that 2-axo-3-tert-butoxycarbonylamino-5-methoxymethylcarbonyl-

1,3,4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycartx)nylamlno-5-pivaloyi- 1.3.4.5-

tetrahydro-2H-1 ,5-benzodiazepine.to thereby obtain the title compound.

''H-NMR(CDCl3)6:

1 .40(9H.s).2.46(3H.s).3.36(3H,s),3.80(1 H.d) .3.99(1 H.d).4.00(1 H.d).4.57-

4.64(2H.m).5.13(2H.ABq).5.49(1H.d).7.25-7.36(5H.m),7.39-7.48(2H.m).7.71 -7.76(1 H.m)

Step 3

Preparation of 1 -[1 -(2-toluoylmethyl)-2-axo-5-methoxymethylcarbonyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-

3-(3-methytphenyl)urea

[01 1 0] Step 3 of Exannple 1 was repeated except that 1 -(2-toluoy!methyl)-2-oxo-3-tert-butoxycarbonylam!no-5-meth-

'Oxymethylcarbonyi-1,3.4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-{2-toluoylmethyl)-2-oxo-3-tert-

butoxycarbonylamino-5-plvaloyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine. Subsequently, in a similar manner to Step 4

of Example 1 .to thereby obtain the title compound.

Melting point:250-252'*C (decomposition)

^H-NMR(CDCl3)6:

2.27(3H.s).2.43(3H.s).3.78(3H.s).3,80-3.92(2H.m),4.02(1H.d).4.69(1H.t).4.81-

4,91(1H.m).4.96(1H.d).5.34(1H,d).6.65(1H.d),6.76(1H.brs).7.07-7.13(2H.m).7.25-

7.75(8H,m).7.74(1H.d).8.18(1H.s)

MS(FAB)m/z:515(MH+)

Example 9

Preparation of 1-[1-(2-toIuoylmethyl)-2-co(o-5-cyclopropylcart)onyl-1.3.4,5-ietrahydro-2H-1.5-benzodiazepin-3-yq^

methylphenyl)urea

Step1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-cydopropylcarbonyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[01 1 1 ] Step 1 of Example 1 was repeated except that cyclopropylcarbonyl chloride was used instead of pivaioyi chlo-

ride, to thereby obtain the title compound.

25



EP 0 945 445 A1

^H-NMR(CDCl3)6:

0.52-0.77(2H.m).0.88-1 .00(1 H.m).1 .03-1 .19(2H.m),1 .41 (9H.s).3.82-3.95{1 Km).4.43-

4.65(2H.m),5.52{1H.brd).7.17-7.39(4H.m) .8.38(1 H.s)

Step 2

Preparation of 1 •(2-toluoylrnethyl)-2-oxo-3-tert-butoxycarbony!amirio-5-cyclopropylcar^ ,3,4,5-tetrahydro-2H-1 ,5-

benzodiazepine

[0112] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycart)onylamino-5-cyclopropyicarl>onyl-

1,3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1,3,4,5-

tetrahydro-2H-1 .5-benzodiazeplne, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.58-a75(2H.m),0.90-1.03(1H,m).1.13-

1 .35(2H.m). 1 .41 (9H.s),2.49(3H.s).3.88(1 H,dd).4.46(1 H.t),4.50(1 H.d).4,58-4.69(1 H,m),5. 1 1 (2H.ABq).7.22-

7.45(7H.m),7.74(1H,d)

Step 3

Preparation of 1 -[1 -(2-toIuoylmethyl);2-oxo-5-cyclopropyIcartx)nyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yQ-3-(3-

methylphenyf)urea

[01 1 3] Step 3 of Example 1 was repeated except that 1 -(2-toIuoylmethyi)-2-oxo-3-tert-butoxycartx)nylamino-5-cyclo-

propylcart)onyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-Qxo-3-tert-butoxy-

cartx)nylamino-5-pivaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine.Subsequently, in a similar manner to Step 4 of

Example 1 ,to thereby obtain the title compound.

Melting point:207-209*»C

^H-NMR(CDCl3)6:

0.57-0.78(2H,m).0.95-1.04(1 H,m).1.1 2-1 .36(2H,m).2.26(3H.s),2.42(3H.s),3.91(1H,dd).4.57(1H.t).4.85-

4.98(1Km).5.12(2Ks),6.12(1H.d).6.82(1H.d),6.98-7.46(11H.m),7.70(1H,d)

MS(FAB)m/z:511(MH+)

Example 10

Preparation of 3-[3-(1 -tert-butylcarbony!methyI)-2-oxo-5-pivaloyl-l ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)ure-

ido]benzoic add

Stepi

Preparation of 1 -tert-butyIcarl>onylmethyl-2K)xo-3-tert-butoxycarbonylamino-5iDivaloyl-1 .3.4,5-tetrahydr ,5-ben-

zodiazepine

[01 1 4] Step 2 of Example 1 was repeated except that bromomethyl-tert-butylketone was used instead of 2-bromo-2'-

methylacetophenone, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.01(9H.s),1.28(9H.s).1.39(9H.s).3.95(1Kdd)A05(1H,d).4.21(1H.t).4.43-4.53(1H,m).5.23(1H.d).5.49^

7.43(4H,m)

Step 2

Preparation of 1 -tert-butyIcarbonylmethyl-2-oxo-3-amino-5-pivaloyl-1 ,3.4.5-tetrahydro-2H-1 .5-t)enzodiazepine

[01 1 5] 1 -tert-Butylcart>onylmethyl-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine (1 g) was dissolved in chloroform(10 ml),4N HCI-dioxane(5 ml)was added to the solution, and the mixture was
stirred at SO^C for one hour.After the reaction mixture was allowed to cool, crystals so precipitated were collected by
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filtration.The crystals were neutralized with saturated aqueous sodium bicartxjnate. and extracted with methylene chlo-

ride, dried over anhydrous sodium sulfate, to thereby obtain 720 mg of the titled compound(Yield:92%).

Steps-

Preparation of 1-(tert-butylcart3onylmethyl-2-axo-5-pivaloyl-1 .3,4.5-tetrahydro-2H-1.5-benzodiazepin-3-yl)-3-(3-ethoxy-

cartx)ny!phenyl)urea

[01 1 6] Ethyl 3-aminobenzoate(340 mg) was dissolved in anhydrous tetrahydrofuran(50 ml), triphosgene (228 mg) was

added. triethylamlne(0.9 ml) was added thereto five times after divided into five portions over 15 minutes at 0°C, and

the mixture was stirred at room temperature for 5 minutes.To this solution was added a solution of 1-tert-butylcarbonyl-

methyl-2-oxo-3-amino-5-pivaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine that obtained from Step 2 in tetrahydro-

furan(10 ml), the resultant mixture was stirred at room temperature for 30 minutes.The reaction mixture was

concentrated under reduced pressure.water was added, and the mixture was extracted with methylene chloride.The

organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, the residue was purified by silica

gel column chromatography(n-hexane:ethyl acetate=2:1). to thereby obtain 870 mg of the titled compound(Yield:79%).

iH-NMR(CDCl3)6:

1.04(9H.s).1.26(9H.s).1.34(3H,t).3.94(1H.dd).4.09{1H,d),4.32(2H.q),4.36(1H,t ).4.77-

4.88(1 H,m),5.32(1 H.d).6.29(1 H.d).7. 1 1 -7.52(7H,m),7.61 (1 H.d).7.92(1 H.s)

Step 4

Preparation of 3-[3-(1-tert-butylcarbonylmethyl-2-Qxo-Spivaloyl-1,3.4.5-tetrahydro-2H-1.5-benzodiazepin-3-y

idojbenzoic add

[01 1 7] 1 -(tert-butylcarbonylmethyl-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yO-3-(3-ethoxycarbo-

nylphenyl)urea(500 mg) was dissolved in methanol (20 ml), the solution of lithium hydroxide monohydrate(191 mg) In

water (10 ml) was added, the mixture was stirred at 50**C for 2 hours.The reaction mixture was concentrated under

reduced pressure.after acidification with 1N hydrochloric acid, the mixture was extracted with chloroform.The organic

layer was dried over anhydrous sodium sulfate, and recrystallized from ethanot and isopropyl ether, to thereby obtain

380 mg of the titled compound(Yield:73%).

Melting point:23 1 -233*'C

^H-NMR(CDCl3)5:

1 .06(9H,s), 1 .29(9H.s).4.06-4. 1 8(2H,m).4.39(1 H.t).4.67-4.78(1 H.m).5.23(1 H.d).7. 1 3-8.32(1 1 H.m)

MS(FAB)m/z:523{MH+)

Example 11

Preparation of 1-[1-(2-toluoylmethyl)-2-oxo-5-(4-chlorophenyi)cartx)nyl-1,3,4.5-tetrahydro-2H-1.5-benzodiaz^i^

3-(3-methylphenyl)urea

Step 1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-(4-chlorophenyl)cartx)nyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodl-

az^ine

[01 18] Step 1 of Example 1 was repeated except that 4-chlorobenzoyl chloride was used instead of plvaloyl chloride,

to thereby otrtain the title compound.

''H-NMR(CDCl3)6:

1.43(9H.s),4.16-4.23(1H,m),4.35-4.49(1H.m).4.62-476(1H.m).5.54(1H.brd),6.76-7.27(8H.m).8.18(1H.s)
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Step 2

Preparation of 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(4-chlorophenyl)cartx)n^ ,3,4,Stetrahydro-

2H-1 ,5-benzodiazepine

[01 1 9] Step 2 of Example 1 was repeated except that 2-ox(>'3-tert-butQxycartx)nylamino-5-(4-ch!orophenyOcai1^

1,3,4.5-tetrahydro-2H-1,5-benzodia2epine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5i3ivaloyl-1,3,4,5-

tetrahydro-2H-1 .S-benzodiazepine, to thereby obtain the title conrpound.

iH-NMR(CDCl3)6:

1 .42(9H,s).2.55{3H.s).4.20(1 H.dd).4.25-4.45(1 H.nri).4.64-4.79{1 H.m)A95(1 H,d).5.39(1 H.d).^^^

7.50(1 1H,m)J.81(1H,d)

Step 3

Preparation of 1 -[1-(2-toluoylmethyl)-2-oxo-5-{4-chlorophenyl)carlDonyI-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-

3-(3-methyIphenyl)urea

[0120] Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(4-

chlorophenyi)earbonyl-1.3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-ten-

butoxycarbonylamino-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine.Subsequently, in a similar manner to Step 4

of Exanple 1 .to thereby obtain the title compound.

Melting point:21 2-21 4*'C

^H-NMR{CDCl3)6:

2.21(3H,s).2.47(3H,s).4.20(1 H.dd).4.40-4.58(1 H.m),4.90-5.10(2H,m).5.29(1 H.d).6.26{1 H.d),6.79(1 H.d).6.95-

7.50(1 9H,m),7.77(1H.d)

MS(FAB)m/z:581(MH+)

Example 12

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-acetyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-methylphe-

nyl)urea

Step1

Preparation of 2-oxo-3-tert-butoxycartK)nylamino-5-acetyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepine

[0121] Step 1 of Example 1 was repeated except that acetyl chloride was used instead of pivaloyl chloride, to thereby

obtain the title compound.

^H-NMR(CDCl3)6:

1.41(9H.s),1.80(3H.s).3.78-3.91(1H.m),4.43-4.68(2H,m).5.49(1H.brs).7.10-7.44(4H,m).8.05(1H,s)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butQxycart)onyIamino-5-acetyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodi-

azepine

[01 22] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonyIamino-5-acetyl-1 .3,4,5-tetrahydro-

2H-1,5-benzodiazeplne was used instead of 2-oxo-3-tert-butoxycart)onylamino-5-pivaIoyl-1.3,4.5-tetrahydro-2H-1.5-

benzodiazepine. to thereby obtain the title conrtpound.

^H-NMR(CDCl3)6:

1.40(9H.s).1.90(3H.s).2.46(3H,s),3.84{1H,dt),4.59(2H,d).5.12(2H.q),5.49(1H.d ),7.72-7.46{7H,m).7.72(1H.d)
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Step 3

Preparation of H1-(2-toIuoylrnethyl)-2-Qxo-5-acetyl-1,3.4.5-letrahydro-2H-1,543enzodia2epin-3-yI]-3K^^

nyl)urea

[0123] Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbony!amino-5-acetyl-

1,3,4.5-tetrahydro-2H-1,54Denzodiazepine was used instead of 1-(2-toluoy!methyI)-2-oxo-3-tert-butoxycartx)ny!amino-

5-pivaloyl-1.3,4,5-tetrahydro-2H-1,5-ben2odiazepine.Subsequently, in a similar manner to Step 4 of Example 1, to

thereby obtain the title compound.

Melting point:21 5-2 17*»C

^H-NMR(CDCl3)5:

1 .94(3H.s).2.25(3H.s),2.35(3H.s),4.37(1 H.dd).4.72(1 H.t).4.82-4.97(2H,m).5.38{1 H.d).6.33(1 H,d),6.79{1 H.d).7.06-

7.69(1 2H,m)

MS(FAB)m/z:485(MH+)

Example 13

Preparation of 3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-pivaloyl-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yI]ure-

ido]benzoic acid

Step1 .

Preparation of 1 -{1-{2-toluoylmethyl)-2-Qxo-5-pivaloyl-8-methyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-{3-

etoxycarbonylphenyl)urea

[01 24] Step 3 of Example 1 0 was repeated except that 1 -(2-toIuoyimethyl)-2'Ox6-3-amino-5-pivaloyl-8-methyl- 1 .3,4.5-

tetrahydro-2H-1,5-benzodiazepine obtained from Step 3 of Example 4 was used instead of 1 -tert-butylcartjonylmethyl-

2-oxo-3-amino-5-pivaloyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepine, to thereby obtain the title compound

^H-NMR(CDCl3)6:

1 .05(9H.s).1.35(3H.t).2.39(3H.s).2.49(3H.s).3.96(1 H,dd).4.29-4.42(4H.m).4.80-

4.87(1 H,m).5.49(1 H.d).6.26(1 H,d).7.04-7.94(1 2H,m)

Step2

Preparation of 3-[3-[1 (2-toluoylmethyl)-2-oxo-5-pivaloyl-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5:ben2odiazepin-3-yl]ure-

ido]benzoic add

[0125] Step 4 of Example 10 was repeated except that 1-[1-(2-toluoylmethyl)-2-oxo-5iDival6yl-8-methyl-1,3.4.Stet-

rahydro-2H-1,5-benzodiazepin-3-yO-3-(3-ethoxycartx)nylphenyl)urea was used instead of 1-(1-tert-butylcarbonylme-

thyl-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-ethQxycartx)nyIphenyl)urea,to thereby obtain

the title compound.

Melting point:246-248*C(decomposition)

^H-NMR(CDCl3)5:

1 .08(9H,s).2.39(3H.s).2.56(3H.s),4.1 1 (1 H.dd).4.43(1 H,dd),4.58(1 H,d),4.76-4.86(1 H,m),5.48(1 H,d).7.06-
'

7.74(1 1 H,m),8.18(1 H,s).8.35(1 H.d),1 0.50(1 H.br)

MS(FAB)m/z:571(MH)*

Step 3

Preparation of (+)-1 -(2-toluoyImethyl)-2-oxo-3-amino-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

and (-)-1 -(2-toluoylmethyI)-2-oxo-3-amino-5iDivaloyl-8-methyi-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[01 26] 1 -(2-ToluoyImethyl)-2-oxo-3-amino-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine(5.60 g) that

obtained from Step 3 of Example 4 was dissolved in ethyl acetate(150 ml). (+)-dibenzoyl-D-tartaric acid monohy-

drate(4.43 g) was added, and the mixture was stirred at room temperature. Crystals so precipitated were collected by
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filtration, and washed with ethyl acetate, to thereby obtain the dibenzoyl tartaric add salt(4.24 g, Melting point:167-

168°C). The fOtrate and the washings were stored elsewhere.The salt was suspended in saturated aqueous sodium

bicarbonate, the mixture was extracted with chioroform.The organic layer was washed with saturated brine, dried over

anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure, to thereby obtain (+)-1-(2-toluoyl-

5 methyl)-2-oxo-3-amino-5-pivaIoyl-8-methyl-1.3,4.5-tetrahydro-2H-1.5-benzodiazepine. Optical purity:99%ee (the ee

value was determined by High Performance Liquid Chromatography).

[a]D25(C=l.MeOH):+45.2<»

10 [01 27] The above filtrate and the washings were concentrated under reduced pressure, the residue was dissolved in

chloroform,and successively washed with saturated aqueous sodium bicart>onate.water.and saturated brine, and dried

over anhydrous sodium sulfate.The solvent was e\/aporated under reduced pressure, the residue was dissolved in ethyl

acetate(80 ml).and the solution, after addition of (•)-dibenzoyt*L-tartaric acid monohydrate(2.45 g). was stin-ed at room

temperature. White crystals so precipitated were collected by filtration.washed with etiiyl acetate, to thereby obtain the

. IS dibenzoyl tartaric add salt(4.26 g.Melting point:1 66-1 67<'C).This salt was suspended in saturated aqueous sodium

bicartx)nate.and the suspension was extracted with chioroform.The organic layer was washed with saturated brine,

dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure, to thereby obtain (-)-l-

(2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyl-8-methyl- 1 ,3.4.5-tetrahydro-2H- 1 .S-benzodiazepine.Optical purity:99%ee

(the ee value was determined by High Performance Liquid Chromatography).

20

[a]D25(C=1.MeOH) :-45.5''

Step 4

25 Preparation of (+)-3-[3-[1 -(2-toluoylmethyl)-2-Qxo-Spivaloyl-8-metiiyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yl]ureido]benzoic acid

[01 28] Isophtiialic add monobenzyl ester(2.06 g) was dissolved in anhydrous 1 .4-diQxane(1 5 ml).diphenylphosphoryl

azide(2.43 g) and trietiiylamine(0.97 g) were added, and the mixture was stin-ed at 75-80*'C for 2 hours and 30 min-

30 utes.After allowed to cool.a solution of (+)-1-(2-toluoylmethyO-2-oxo-3-amino-5i3ivaloyl-8-methyl-1.3,4,5-tetrahydro-

2H-1.5-benzodiazepine(2.18 g) that obtained from Step 3 in anhydrous 1,4-dioxane(10 ml) was added dropwise,and

the mixture was stin-ed at room temperature for one hour.The reaction mixture was concentrated under reduced pres-

sure. The residue, after addition of saturated aqueous sodium bicarbonate,was extracted with chloroform.The organic

layer was washed with saturated brine, dried over anhydrous sodium sulfate. The solvent was evaporated under

35 reduced pressure, and purified by silica gel column chromatography{n-hexane:ethyl acetate= 2 : 1), to thereby obtain

2.91 g of (+)-1-[1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-8-metiiyl-1,3.4.5-tetrahydro-2H-1,5-benzodiazepin-3-yn

zyloxycarbonylpheny)urea(YieId:82.6%) as white amorphous.

^H-NMR(CDCl3)6:

40 1.04(9H.s).2.38(3H.s).2.46(3H,s),3.94{1H,dd).4.31-4.40(2H,m).4.82-

4.86(1 H.m).5.31 (2H,s).5.39(1 H,d).6.41 (1 H.br).7.02-7.41 (1 2H,m).7.57-7.66(3H.m>.7.74(1 H.br).7.95(1 H.s)

[0129] The atove compound was dissolved in methanol (50 ml) and tetrahydrofuran(10 ml), 10% palladium cartwn

(300 mg) was added, the mixture was stirred under hydrogen atmosphere at roonri temperature for 2 hours.The reaction

45 mixture was filtered, and the filtrate was concentrated under reduced pressure.The residue was dissolved in etiiyl ace-

tate, isopropyl ether was added for crystallization, and crystals were collected by filtration, to thereby obtain 2.05 g of

the titied compound.

(a]D25(C=l.MeOH) :+21.7»

50 Melting point:1 60-1 61 "C (contraction)

Steps

Preparation of (-)-3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-pivaloyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepln-3-

55 yl]ureido]benzoic acid

[0130] Step 4 was repeated except that (-)-1-(2-toluoylmethyl)-2-qxo-3-amino-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-

2H-1,5-benzodiazepine was used instead of (+)-1-(2-toluoylmetiiyl)-2-oxo-3-amino-5-pivaloyl-8-methyl-1.3.4,5-tetrahy-
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dro-2H-1.5-benzodia2epine, to thereby obtain the title compound.

[a\ (C=1.MeOH) :-20.2«

Melting point: 160-1 61*0 (contraction)

Example 14

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-cyclohexyicarbonyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yI]-3-(3-

methylphenyl)urea

Step1

Preparation of 2'Oxo-3-tert-butoxycarbonylamino-5-cydohexylcartX)nyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazeplne

[0131] Step 1 of Example 1 was repeated except that cyclohexylcarkx3nyl chloride was used Inst^d of pivaloyi chlo-

ride, to thereby obtain the title connpound.

^H-NMR(CDCl3)6:

0.80-1.26(2H,m)J.35-1.69(17H.m)J.93-2.07(1H,m),3.78-3.85(1H.m)A46-4.63(2H,m).542(1^

7.42(4H,m).7.89(1H.s)

Step 2

Preparation of 1 -(2-toluoyimethyl)-2-oxo-3-tert-biitoxycarbonylamino-5-cyclohexylcartx)nyl-1 ,3,4.5-tetrahydro-2H-1 ,5-

benzodiazepine

[0132] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-cyclohexylcarbony1-

1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycart5onylamino-5-pivaioyl-1.3.4,5-

tetrahydro-2H- 1 ,5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.84-1.89(1 9H.m).2,05-2.22(1 H.m).2.50(3Ks).3:84(1 H.dd);4.54(1 H.t).4.55-

4.65(1 H,m).4.82(1H.d),5.30(1H,d).5.49(1H,d),7.21-7.45(7H,m),7. 75(1 H.d)

Step 3

Preparation of 1 -[1-(2-toluoylmethyl)-2-oxo-5-cyclohexylcarbonyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-

methylphenyl)urea

[0133] Step 3 of Example 1 was repeated except that 1-(2-toluoylmetiiyl)-2-oxo-3-tert-butoxycarbonylamino-5-

cyclohexylcart)onyl-1,3.4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-tert-

butoxycarbonylamino-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine. Subsequently, in a similar manner to Step 4

of Example 1 , to thereby obtain the title compound.

Melting point:1 48-1SrC
iH-NMR(CDCl3)6:

0.80-1.95(10H,m).2.10-2.25(1H.m).2.26(3H,s).2.43(3H.s).3.87(1H.dd).4.56(1H,t),4.80-

5.00(2H.m).5.24(1H.d).6.13(1H,d),6.81(1H.d).7.00-7.50(11H.m),7.68(1H.d)

MS(FAB)mA2:553(MH+)
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Example 15

Preparation of 1 -{1 -(N-phenyI-N-methyl)carbainoylmethyl-2-axo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzcdiazepin-3-

yI]-3-(3-methyisulfonyiaminocarbonytphenyl)urea

Step 1

Preparation of 1-(NiDhenyl-N-niethyf)cart)anrioylmethyl-2K)xo-34Denzyloxycarbonylarnino-5-phen .3,4,5-tetrahydro-

2H-1 ,5-benzodiazepine

[0134] 2-Bromo-N-methyl-N-phenylacetamide(661 mg), IN aqueous sodium hydroxide (10 mQ and tetra n-butylam-

monium bromide(77 mg) were added to a solution of 2-oxo-3-benzyloxycartx)nylamino-5-phenyl-1 ,3,4,5-tetrahydro-2H-

1 .5-benzodiazepine(930 mg) that obtained from Referential Exanrple 3 in toluene(25 ml), the mixture was stirred at

room temperature for one hour. Water (125 ml) was added to the reaction mixture and extracted with ethyl acetate.The

organic layer was washed with saturated brine, dried over anhydrous sodium sulfate.The solvent was evaporated under

reduced pressure, the residue was purified by silica gel column chromatography(n-hexane:ethyl acetate- 2 : 1).to

thereby obtain 1 .09 g of the title compound(YieId:85.0%) as colorless oil.

^H-NMR(CDCl3)5:

3.34(3H.s).3.56(1 H,dd),3.79(1 H.d),4.21 (1 H.dd),4.57-

4.72(2H.m).5.07(2H.s),5.91(1H.d).6.69(2H,d),6.81(1H.t).7.10-7.50(16H,m)

Step 2

Preparation of 1 -(N-phenyl-N-methyOcart»amoylmethyl-2-oxo-3-amino-5-phenyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0135] 25% Hydrogen bromide solution in acetic acid(10 ml) was added to 1-{N-phenyl-N-methyl)carbanrKjylmethyl-

2-oxo-3-benzyloxycarbonylamino-5iDhenyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine(1.10 g), the mixture was stirred

at room temperature for one hour.Ether was added to the reaction mixture, crystals so precipitated were collected by

filtration.Water and saturated aqueous sodium bicartwnate were added to the crystals, extracted with methylene chlo-

ride. The organic layer was washed with saturated brine, dried over anhydrous sodium sulfate.The solvent was evapo-

rated under reduced pressure, to thereby obtain 710 mg of the title conrpound (Yield :86.1%) as colorless oil.

^H-NMR(CDCl3)6:

1.68(2H,brs),3.36(3H,s),3.52(1H,dd),3.64-3.82(2H,m).3:94(1H,dd).4.74(1H,d).6.69(2H.d).6.80(1H.t).7.10-

7.52(1 1H,m)

Steps

Preparation of 1 •[1-(N-phenyl-N-methyl)carbamoylmethyi-2-oxo-5-phenyl-1 ,3.4.5-tetrahydro-2H-1.5-benzodiazepin-3-

yl]-3-(3-methylsulfbnylaminocarbonyIphenyl)urea • 1.5 hydrate

[0136] 1 , 1'-Carbonyldiimidazole(243 mg) was added to a solution of 1 -(N-phenyl-N-methyl)cart)amoylmethyl-2-oxo-

3-amino-5i3henyi-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine(500 mg) in anhydrous methylene chloride(10 ml), tiie

mixture was stirred at room temperature for 30 minutes.The reaction mixture was concentrated under reduced pres-

sure, the residue was dissolved in anhydrous tetrahydrofuran(15 ml), and the solution, after addition of 3-(methylsulfo-

nylaminocart)onyl)aniline(321 mg) and ti-iethylamine(0.21 ml),was refluxed overnighlThe resultant mixture was
concentrated under reduced pressure, the residue was purified by silica gel column chromatography(chloroform:meth-

anol=10:1), to thereby obtain 240 mg of tiie titie compound as a white solid.

Melting point:242-244**C (decomposition)
^ H-NM R(DMS0-d6. 1 00'»C)6:

2.87(3H,s).3.21 (3H.s),3.54(1 H,dd),4.o'2(1 H,dd),4.23(1 H,d).4.49(1 H.d).4.50-4.64(1 H,m),6.44(1 H.d),6.71 -

6.83(3H,m),7.05-7.54(15H.m).7.83(1H,t).8.68(1H.brs)

IR(KBr)cm'' :3346. 1 653, 1 593. 1 549. 1 497

MS(FAB)m/z:641(MH)+
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Example 16

Preparation of H1-tert-butoxycarbonyimethyl-2-oxo-5i3herTylM.3,4,5-tetrahydro-2H-1,54)eri^^

melhyIsulfonylaminocarbonytphenyl)urea

Step 1

Preparation of 1 -tert-butoxycarbonyIrnethyi-2-oxo-3-benzyloxycarbonylafTiino-5-phenyf-1 ,3,4,5-tetrahydro-2H-1 ,5-ben-

zodiazeplne

[01 37] Under argon atmosphere a solution of 2-oxo-3-benzy!oxycartx)nylamino-5-phenyf-1 ,3,4,5-tetrahydro-2H-1 ,5-

benzodiazepine(1.94 g) that obtained from Referential Example 3 in anhydrous tetrahydrofuran(30 ml) was added to a

suspension of 60% sodium hydride(400 mg) in anhydrous tetrahydrofuran(30 ml) at O'C. the mixture was stirred at room

temperature for one hour. Tert-butyl bromoacetate{1.46 g) in anhydrous tetrahydrofuran(15 ml) to this solution, the

resultant mixture was stirred at room temperature for one hourWater{300 ml) was added to the reaction mix-

ture, extracted with ethyl acetate.The organic layer was washed with saturated brine.dried over anhydrous sodium sul-

fate.and the solvent was evaporated under reduced pressure. Isopropy I ether was added for trituration to tiie

residue^titered, to thereby obtain 1 ,74 g of the titled compound(Yield:69.4%) as a white solid.

^H-NMR(CDCl3)6:

1 .44(9H.s).3.62(1 H.dd).4.1 1 (1 H,d),4. 1 8-4.28(1 H.m),4.57-

4.70(2H,m).5.08(2H.s).5.89(1 H,d),6.74(2H,d),6.86(1 H.t).7.14-7.38(1 1 H.m)

Step 2

Preparation of 1 -tert-butQxycartx>nylmethyl-2-oxo-3-amino-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 .S-berizodiazepine

[0138] 10% Palladium cart)on(150 mg) was added to a suspension of 1-tert-butoxycartx)nyImethyl-2-oxo-3-benzy-

loxycarbonylamino-5-phenyl-1,3,4,5-tetrahydro-2H-1,5-benzodia2epine(1.50 g) in metiianol (50 ml).the mixture was
stinted under hydrogen atmosphere at room temperature for 4 hours.The reaction mixture was filtered, tiie filtrate was

concentrated under reduced pressure.and the. residue was purified by silica gel column chromatography(chloro-

form:metiianol=20:1), to tiiereby obtain 920 mg of the title compound(Yield:83.5%) as colorless oil.

^H*-NMR(CDCl3)6:

1 .48(9H.s).1 .65(2H.brs),3.52-3.63(1 H.m),3.68-3.77(1 H.m),3.93-

4.01(1H.m),4.02(1Kd).4.76(1H.d).6.75(2H,d),6.85(1H.t)7.14-7.30(6H,m)

Steps

Preparation of 1 -(1 -tert-butoxycart>onyimethyl-2-oxo-5-phenyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-

methylsulfonylaminocartx)nylphenyl)urea

[0139] Step 3 of Example 15 was repeated except tiiat 1-tert-butoxycartX)nylmethyI-2-oxo-3-amino-5-phenyl- 1,3,4,5-

tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(N-phenyl-N-methyl)carbamoylmetiiyl-2-oxo-3-amino-5-phe-

nyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepine, to thereby obtain tiie title compound.

'H-NMR(DMSO-<J6)6:

1.36(9H.s),2.95(3H,s),3.61(1H.dd).4.01(1H.dd),4.48-4.73(3H.m).6.60-6.92(4H.m).7.13-

7.58(1 0H,m).7.81 (1 H,brs).8.96(1 H.brs)

IR(KBr)cm- ^ :3368. 1 746, 1 668, 1 593

MS(FAB)m/z:612{MH'^)
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Example 17

Preparation of 1-[1-(2,2.2-trifIuoro)ethyl-2-oxo-5i)henyl-1,3,4,Metrahydro-2H-1,5-ben2odia^

fonylaminocarbony!phenyI)urea

Stepi

Preparation of 1 -{2.2,2-trrfluoro)ethyl-2-oxo-3-ben2yloxycartx)nylamino-5-phenyl-1 .3,4>tetrahydro-2^ .S-benzodi-

azepine

[0140] Under argon atmosphere potassium carfaonate(464 mg) and 1 -lodo*2,2.2-trifluoroethane(0.50 ml) were added

to a suspenaon of 2-oxo-3-ben2yloxycafbonylamino-5-phenyl-1,3,4,5-tetrahydro-2H-1,5-benzodlazepne(650 mg) that

obtained from Referential Example 3 in anhydrous N,N-dimethytformamide(30 ml), the mixture was stirred internal terh-

perature at QS^C overnight.Water was added to the reaction mixture.extracted with ethyl acetate.The organic layer was

washed with saturated brine, dried over anhydrous sodium sulfate.and the solvent was evaporated under reduced pres-

sure.The residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1), to thereby obtain 374

mg of the titie compound(Yield:47.4%) as a white solid.

^H-NMR(CDCl3)6:

3.63(1H.dd),4.00-4.20(2H.m).4.53-4.71(1H.m)A88-5.10{3H,m).5.79(1H.d),676(2H,d),6.90(1H,t)J.0^^

7.40(1 IH.m)

MS(EI)m/2:469(M'^)

Step 2

Preparation of 1 -(2,2,2-trifIuoro)ethyl-2-oxo-3-amino-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0141 1 10% Palladium carbon(48 mg) was added to a suspension of 1 -(2,2,2-trifluoro)ethyl-2s)xo-3-benzylaxycarbo-

nylamino-5-pher(yl-1,3,4.5-tetrahydro-2H-1.5-benzodiazepine(480 mg) In metiianoI(15 ml), the mixture was stirred

under hydrogen atmosphere at 50*C for 2 hours. The reaction mixture was filtrated, tiie filtrate was evaporated under

reduced pressure, to thereby obtain 334 mg of the titie compound(Yield:97.7%) as colorless oil.

Step 3

Preparation of 1 •[1-(2.2.2-trifluoro)ethyl-2-oxo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-methylsul-

fonylaminocart3ony!phenyl)urea

[0142] Step 3 of Example 15 was repeated except that 1-(2.2.2-trifluoro)ethyl-2-oxo-3-amino-5-phenyl-1,3,4,Stet-

rahydro-2H-1,5-benzodlazepine was used instead of 1-(N-phenyl-N-metiiyl)carbamoylmethyl-2-oxo-3-amino-5-phenyl-

1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain tiie title conpound.

^H-NMR(DMSO-d6)6:

2.99(3H.s).3.60-3.75{1 H,m),3.88-4.04{1 H,m),4.47-4.68(2H,m).4.96-5.18(1 H.m).6.63-6.90(4H.m),7.08-

7.56{9H.m),7.69-7.85(2H,m),8.99(1H.brs)

MS(FAB)m/z:576{MH)*

Example 18

Preparation of 1-[1-{2-toluoy!methyl)-2-axo-5-phenyl-1,3.4.5-tetrahydro-2H-1.545enzodiazepin-3-yl]-3-(3-methylsulf^

nylaminocarbonylphenyl)urea
'

Step 1

Preparation of 1 -{2-toluoylmethyl)-2-oxo-3-benzyloxycarbonylamino-5-phenyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0143] Step 1 of Example 15 was repeated except that 2-bromo-2*-methylacetophenone was used instead of 2-

bromo-N-metiiyl-N-phenylacetamide. to thereby obtain the title compound.
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^H-NMR(CDCl3)6:

2.51 (3H.s).3.64(1 H.dd).4.26(1 H.dd).4.65-

4.75(1H.m).4.80(1H.d),5.09(2H.s).5.36(1H.d).5.91(1H.d).6.74(2H.d).6.87{1H.t),7.1 4-7.42(UH.m).7.70(1 H.d)

Step 2

Preparation of 1 -{2-toluoylmethyl)-2-oxo-3-amino-5-phenyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepine

[0144] Step 2 of Example 17 was repeated except that 1-(2-toluoyImethyf)-2K)xo-3-beri2yloxycafbonylamino-5-phe-

nyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2.2.2-trifluoro)ethyI-2-oxo-3-benzylaxycartx>-

nylamino-5-phenyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepine, to ther^y obtain the title compound.

Step 3

Preparation of 1 -[1 -(2-toluoytmethyl)-2-oxo-5iDhenyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodi&zepin-3-yl]-3-(3-methylsulfo-

nylaminocarbonylphenyQurea

[0145] Step 3 of Example 1 5 was repeated except that 1 -(2-toluoylmethyI)-2-oxo-3-amino-5-phenyl-1 ,3,4,5-tetrahy-

dro-2H-1 ,5-benzodiazepine was used instead of 1-(N-phenyi-N-methyl)carbamoylmethyl-2-oxo-3-amino-5-phenyl-

1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepine. to thereby obtain the title compound.

Melting point:210-220*'C

^H-NMR(DMSO-d6)6:

2.40(3H.s).2.94(3H.s).3.60(1H,dd),4.04{1H.dd),4.58-4.63(1H.m).5.17(1H.d),5.38(1H.d).6.68(1H.d).6.77-

6.98(3H.s).7.15-7.58{13H.m),7.83(1H,brs),7.89(1H,d).8.99(1Ks)

MS(FAB)m/z:626(MH+)

Example 19

Preparation of 1 -(1 -methoxymethyl-2-Qxo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-methylsulfo-

nylaminocarbonylphenyl)urea

[0146] Step 3 of Example 1 5 was repeated except that 1 -methoxymethyI-2-oxo-3-amino-5-phenyl-1 ,3,4.5-tetrahydro-

2H-1.5-benzodiazepine that obtained from Step 7 of Referential Example 3 was used instead of 1-(N-phenyl-N-

methyI)carbamoylmethyl-2-oxo-3-amino-5-pherTyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine, to thereby obtain the title

compound.

Melting point:199-205''C

^H-NMR(DMSOKl6)6:

2.91 (3H.s).3. 1 6(3H,s).3.66(1 H.dd).3.97(1 H.dd).4.52-4.57(1 H.m),5.20(1 H.d).5.30(1 H.d).6.66{1 H,d).6.76^

6.87(3H,m).7.13-7.84(11H.m).8.96(1H.brs)

MS(FAB)m/z:576(M+K)+

Example 20

Preparation of 1 -{2-oxo-5-(4-methyIpiperazln-1-yl)methy1carbonyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-(3-

methylphenyl)urea

Step 1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-chloroacetyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0147] Step 1 of Example 1 was repeated except that chloroacetyl chloride was used instead of pivaloyi chloride, to

thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.41(9H.s).3.77(2H,ABq).3.90-3.96(1H.m),4.50-4.65(2H.m).5.58{1H.brs).7.16-7.52(4H.m).8.16(1H.s)
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Step 2

Preparation of 2-oxo-3-tert-butoxycartx>nylamino-5-[4-(1 -methyl) pipera2ino]methylcarbonyi-1,3,4,5-tetrahydro-2H-1,5-

benzodiazepine

[0148] N-Methyipipera2ine(612 mg).potassium cart>onate(845 mg),and potassium iodide(100 mg) were added to a

solution of 2-oxo-3-tert-butoxycartw5nyiamino-5<h!oroacetyl-1,3,4.5-tetrahydro-2H-1.5^ g) in ace-

tone(100 ml), the mixture was refluxed for 3 hours.After allowed to cool, the insoluble material was removed by ffltration,

and the filtrate was concentrated under reduced pressure.The residue was purified by silica gel column chromatogra-

phy(silica gel NH-DM1020.produced by Fujisilicia Co. Ltd..chloroform:methanol=50:1), to thereby obtain 2.35 g of the

title compound(Yield:92%).

^H-NMR(CDCl3)6:

1,41 (9H.s),2.1 6-2.50(1 1H,m),275(1Kd) .2.90(1 H.d).3.80-3.88(1H.m).4.48-4.65(2H.m),5^^^^

7.43(4H.m).8.29(1H,brs)

Step 3

Preparation of 1 -[2-oxo-5-(4-methylpiperazin-1 -yl)methylcarbonyl-1 .3.4.5-tetrahydro-2H-1 ,5-ben2odiazepin-3-yl]-3-(3T

methylphenyOurea

[0149] Step 3 of Exanrple 1 was repeated except that 2-oxo-3-tert-butoxycarbonylanino-5-(4-methylpipera2in-1-

yl)methylcartx5nyl-1.3.4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-Qxo-3-tert-

butQxycarbonylamino-Spivaloyl-1,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine.Subsequently, in a sirriilar manner to Step 4

of Example 1 ,to thereby obtain the title compound. \

^H-NMR{Dh/IS0-d6)&:

2.00-2.25(1 4H,m).2.77(1 H.s),3.55-3.70(1 H,m).4.38-4.50(2H.m).6.62-6.75(2H,m).7.04-

7.55(8H,m),8.70(1H.s),10.17(1H.s)

MS(FAB)m/z:451(MH*)

Example 21

Preparation of 1 -[1 (2-toluoylmethyl)-2-Qxo-5-(4-methylpiperazin-1 -yl)methylcarbonyl-1 ,3,4.5-tetrahydro-2H-1 .S^benzo-

dia2epin-3-yI]-3-(3-methylphenyl)urea

Stepi

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbony!amino-5-(4-methylpiperazin-1 -yl)methylcarbonyl-

1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazeplne

[0150] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-(4-methylpiperazin-1-

yl)methylcarbonyl-1.3.4.5-tetrahydro-2H-1.5-benzodiazepine that obtained from Step 2 of Example 20 was used

instead of 2-oxo-3-tert-butoxycarbonylamino-5-piva!oyl-1.3.4.5-tetrahydro-2H-1.5-benzodiazepine, to thereby obtain

the title compound.

^H-NMR(CDCl3)6:

1 .40(9H.s).2.27(3H.s),2.32-2.65(1 1 H.m).2.97(2H.ABq),3.78-3.90(1 H,m).4.51 -

4.63(2H.m),5.10(2H.s).5.49(1H,d).7.22-7,47(7H,m),7.73{1H,d)

Step 2

Preparation of 1 -[1 (2-toluoylmethyl)-2-Qxo-5-(4-methy!piperazin-1 -yljmethylcartxjnyl-l ,3.4.5-tetrahydro-2H-1 .5-benzo-

diazepin-3-yl]-3-(3-methylphenyl)urea

[0151] Step 3 of Example 1 was repeated exc^t that 1-(2-toIuoylmethyl)-2-oxo-3-tert-butoxycaibonyIamino-5-(4-

methiy|piperazin-1-yl)methylcaftx)nyI-1,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1-(2-toluoylme-.

thyl)-2-oxo-3-tert4DutoxycarbonyIamino-5-pivaloyi-1.3,4.5-tetrahydro-2H-1.5-benzodiazepine.Su^^ in a similar
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manner to Step 4 of Example 1 ,to thereby obtain the title compound.

Mefting point:245-247*»C

^H-NMR(CDCl3)6:

2.20(3H,s).2.26(3H.s).2.30-2.62(1 1 H,m).2.93(1 H.d).3.04(1 H,d),3.88(1 H.dd).4.70(1 Hit),4.84-

4.92(1 H.m)A95(1 H.d).5J 7(1 Kd).6.21 (1 H,d),6.82(1 Kd)7.0()-7.67(1 1 H.m).7.67{1 H.d)

MS(FAB)m/2:583(MH+)

Example 22

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-benzoyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yI]-3-(3-methylphe-

nyl)urea

Step 1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-benzoyt-1 ,3,4.5-tetrahydro-2H-1,5-benzodiazepine

[0152] Step 1 of Example 1 was repeated except that benzoyl chloride was used instead of pivaloyi chloride, to

thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.43(9H.s).4.1 7(1 H.dd).4.43(1 H.t).4.63-4. 73(1 H.m),5.55(1 H.brd).6.70-7.27(?H.m),8.16(1 H,s)

Step 2

Preparation of 1 -(2-toIuoylmethyl)-2-oxo-3-tert-butQxycarbonylamino-5-benzoyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[0153] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-ben2oyl-1,3,4,5-tetrahy-

dro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycartMnylamino-5-plvaloyl-1,3,4,5-tetrafTydro-2H-

1 .5-benzodiazepine, to thereby obtain the title conrtpound.

^H-NMR(CDCl3)6:

1.42(9H.s).2.57(3H.s),4.21-4.49(2H,m).4.70-4.90(2H.m),5,47-5.69(2H.m).6.76-7.54(12H,m),7.83(1H.d)

Step 3

Preparation of 1 -[1 -(2-toluoylmethyl)-2-Qxo-5-benzoyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yQ-3-(3-methylphe-

nyt)urea

[0154] Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-ben-

zoyl-1.3,4,5-tetrahydro-2H-1,5-ben2odiazepine was used instead of 1-(2-toluoylmethyl)-2-oxD-3-tert-butQxycarbo-

nylamino-5-pivaloyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine.Subsequently.in a similar manner to Step 4 of Example

1 .to thereby obtain the title compound.

"'H-NMR(CDCl3)6:

2.1 9(3H,s).2.50(3H,s).4.21 (1 H,dd).4.42-4.60(1 H.m).4.92{1 H.d).4,92-5.1 0(1 H.m).5.43(1 H,d),6.34(1 H.d).6.74-

6.85(2H.m).6.90-708(4H.m).7. 1 0-7.45(1 1 H,m).7.79(1 H,d)

MS(FAB)m/2:547(MH*)
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Example 23

Preparation of 1-[1-(2-toluoylmethy0-2-oxo-5-benzoylO.3,4,5-tetrahydro-2HO,5-benzcdiazepirH3-y0-3-(3-^

nylaminocartx)nylphenyl)urea

Step1

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-amino-5-benzoyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0155] Step 2 of Example 10 was repeated except that 1 -(2-tolucy!methyl)-2-oxo-3-tert-butoxycartx)nylamino-5-ben-

zoy1-1.3.4.5-tetrahydro-2H-1.5-benzodiazepine that obtained from Step 2 of Example 22 was used Instead of 1-tert-

butylcarbonyImethyl-2-oxo-3-tert43utoxycart>onylamino-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine. to

thereby obtain the title compound.

Step 2

Preparation of 1-[1-{2-toiuoylmethy!)-2-oxo-5-benzoyl-1,3,4.5-tetrahydro-2H-1.5-benzodiazepin-3-yO-3-(3-methylsu

nylaminocarbonyiphenyl)urea

[0156] Step 3 of Example 15 was repeated except that 1 -(2-tolucylmethy!)-2-oxo-3-amino-5-benzoyl-1 ,3,4,5-tetrahy-

dro-2H-1.5-benzodiazepine was used instead of 1-(N-phenyl-N-methyl)cart5amoylmethyl-2-oxo-3-amino-5-phenyl-

1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepine. to thereby obtain the title compound.

lH-NMR(DMSOHd6)6:

2.45{3H.s).2.92{3H.m).3.85-4.05(1 H.m),4.20-4.40(1 H,m).4.65-

4.72(1 H.m).5.20(1H,d),5.53(1 Kd).6.75(1 H.d).6.85- 7.58(16H.m),7.83(1 H,s).8.03(1 H,d).8.93(1 Ks)
MS(FAB)m/z:654(MH+)

Example 24

Preparation of 1 -[1-(2-toluoy!methyl)-2-oxo-5-benzyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yI]-3-(3-methylphe-

nyl)urea

Step 1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-benzyl-1 ,3,4,5-tetrahydro-2H-1 ,5-t)enzodiazepine

[01 57] 2-Oxo-3-tert-butoxycarbonylamirto-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine(832 mg) was dissolved in meth-

anol(20 ml).sodium bicarbonate(445 mg) and benzyl bromide(906 mg) were added.the mixture was stirred over-

night.The reaction mixture was concentrated under reduced pressure.the residue.after addition of water.was extracted

with chloroform.The organic layer was dried over anhydrous sodium sulfate, the solvent was concentrated under

reduced pressure, the aystals were washed with isopropyl ether, to thereby obtain 980 mg of the titled com-

pound(Yield;86.9%).

^H-NMR(CDCl3)6:

1.37(9H.s).3.21(1H,t).3.45-3.52(1H,m) .4.09(1 H,d),4.44(1H,d).4.45-4.58(1H,m).5.44(1H,brd),6.98-

7.31(9H.m).7.68(1H,s)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-benzyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepihe

[0158] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-benzyl-1 ,3.4.5-tetrahydro-

2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarlx)nyiamino-5-pivaIoyl -1,3.4.5-tetrahydro-2H-1 ,5-

benzodiazepine. to thereby obtain the title compound.

^H-NMR(CDCl3)6:
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1.37(9H.s),Z54(3H,s).3.21(1H,t).3.43(1H,t),4.05(1H.d).4.40(1Kd),4.49-

4.54(1 H,m)A71(1H,d).5.44(1H.d).5.48(1H.bre)J.03-7.43(12H,m).7.74(1H.d)

Step 3

Preparation of 1 -{1-{2-toluoylmethyl)-2-oxo-5-ben2yl-1 ,3,4,5-tetrahydro-2H-1 .5-b^zodiazepin-3-yl]-3-(3-methyIphe-

nyi)urea

[0159] Step 3 of Example 1 was repeated except that 1 -(2-toluoylmethyO-2K)xo-3-tert-butoxycarbonylamino-5-benzyl-

1.3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(2-toluoylmethyO-2-oxo-3-tert-butoxycartx)nylamino-

5-pivaIoyM,3.4.5-tetrahydro-2H-1.5-ben2odia2epine.Subsequentiy, in a sirnilar manner to Step 4 of Example l.to

thereby obtain the title compound.

Melting point: 1 69-1 72*»C

^H-NMR(CDCl3)6:

2.22(3H,s),2.48(3H,s).3.18(1H.dd).3.50(1H,dd),4.02(1H.d).4.38(1H,d)A73-

4.90(2H.m).5.37(1 H.d).6.06(1 H.d),6.75-7.40(1 7H,m),7.66(1 H.d)

MS(FAB)m/z:533{MH+)

Example 25

Preparation of 1-{1-(2-toluoylmethyi)-2-axo-5-benzyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-y!]-3-{3-methylsulfo-

nylaminocarbonylphenyl)urea

Step 1 ^ .

Preparation of 1-(2-toluoyIm€4hyl)-2-oxo-3-amino-5-benzyl-1 ,3,4,5-tetrahydro-2H-1 .5-berc

[01 60] Step 2 of Example 1 0 was repeated except that 1 •(2-toluoylmethyl)-2-oxo-3-tert-butoxycarlx5nylamino-5-ben-

zyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine that obtained from Step 2 of Example 24 was used instead of 1-tert-

butylcarbonylmethyl-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine, to

thereby obtain the title compound.

Step 2

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-3-amino-5-benzyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-

methylsutfonylaminocartx)nylphenyl)urea

[0161] Step 3 of Exanple 15 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-amino-5-benzyl-1 ,3,4,5-tetrahy-

dro-2H-1.5-benzodiazepine was used instead of 1-(N-phenyl-N-methyl)carbamoylmethyl-2-axo-3-amino-5-phenyl-

1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(DMSO<J6)6:

2.45(3H,s).3.03(3H.s).3.07-3.15(1H,m),3.30-3.36{1H.m),4.16(1H.d).4.39(1H.d).4.44-

4.59(1H,m).4.99(1H.d).5.39(1H,d),6.56{1H.d)J.14-7.51(16H.m)7.78(1H.s)J.92(1H.d).8.78(1H.s)

MS(FAB)m/z:640(MH+)

Example 26

Preparation of 1 -[1-(2-toluoylmethyl)-2-oxo-5-(N-cyclohexylcarbamoyl)-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-

3-(3-methylphenyi)urea

Step 1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-(N-cyclohexylcarbamoyO-1 ,3.4,5-tetrahydro-2H-1 ,Sbenzodi-

azepine

(01 62] Cyclohexyi isocyanate{363 mg) was added to a solution of 2-oxo-3-tert-butoxycarbonylamino-1 .3.4,5-tetrahy-
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dro-2H-1 .5-benzodiazepine(800 mg) in tetrahydrofuran(50 ml), the mixture was refluxed for 2 days.The reaction mixture

was concentrated under reduced pressure, the residue was purified by silica gel column chromatography(n-hex-

ane:ethyl acetate=1:1), to thereby obtain 790 mg of the title compound(Yield:68%).

^H-NMR(CDCl3)6:

0.80-2.02(19H.m),3.51-373(1H.m).3.80-4.07(2H,m).4.33-4.55(2H,m).5.43(1H.brd)7.15-7.37(4H,m)^

Step 2

Preparation of 1 -{2-toluoylmethyl)-2-oxo-3-tert4xrtQxycart)onylamino-5-(N-cyclohexylcartamoyl)-1.^

2H-1 .5-benzodiazepine

t0163J Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycaitK)nylamino-5-{N-cyclohexylcarbamoyI)-

1.3.4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 2K)xo-3-tert-butoxycarbonylamino-5-pivaloyl-1.3.4,5-

tetrahydro-2H-1.5-benzodiazepine. to thereby obtain the title compound.

1H-NMR(CDCI3)6:

0.95-1.76(17H,m).1.81-1.99{2H.m).2.42(3H.s).3.57-3.77(1H,m).3.90(1H.dd),4.27(1H,t).4.49-

4.61(1H.m).4.65(1H.d),5.02(1H,d).5.39-5.49(2H.m),7.20-7.44(7H.m).7.75(1H.d)

Step 3

Preparation of 1 -[1 -(2-toluoylmethyI)-2-oxo-5-{N-cyclohexyIcarbamoyl)-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodlazepin-3-yl]-

3-(3-methyIphenyl)urea

[01641 Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycartjonylamino-5-(N-

cyclohexylcart)amoyl)-1.3.4.5-tetrahydr(>-2H-1.5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-tert-

butoxycarbony!amino-5-pivaloyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepine.Subsequently, in a similar manner to Step 4

of Example 1 ,to thereby obtain the title compound.

Melting point:11 7-1 19*C

^H-NMR(CDCl3)6:

0.96-1 .67(8H.m). 1 .82-1 .96(2H,m),2.27(3H.s),2.37(3H,s).3.60-3.75(1 H.m),3.94(1 H.dd),4.36(1 H.t).4:80-

4.90{2H.m).4.96(1 H.d).5.54(1 H.d).6.27(1 H,d).6.81(1 H.brs).7.04-7.44(10H.m).7.64(1 H,s),7.69(1 H.d)

MS(FAB)m/z:568(MH*)

Example 27

Preparation of 1-[1-(2-toluoyImethyl)-2-Qxo-5-(N,N-dimethylcarbamoyl)-1.3,4,5-tetrahydro-2H-1.5-benzodiazepin-3^^^

3-(3-methylphenyl)urea

Step1 -

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-(N.N-dimethylcart)amoyl)-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0165] Step 1 of Example 1 was repeated except that N,N-dimethylcarbamoyl chloride was used instead of pivaloyi

chloride, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.41(9H,s).2.52(6H.s).3.69(1H.t),4.17(1H.dd).4.47-4.58(1H.m),5.38(1H,d),7.08-7.13(2H,m).7.22-

7.29(2H,m),7.90(1H,s)
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Step 2

Preparation of 1 •{2-toluoylrTiethyl)-2-oxo-3-tert-butoxycart5onylarTiino-5-(N,N<Jimethylca*^ ,3,4,5-tetrahydro-

2H-1 .5-benzodiazepine

[0166] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycartDoriylamino-5-(N,N-dimethyl)carbanioyl-

1,3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycartx)nylamino-5-pivaloyi-1,3.4,5-

tetrahydro-2H-1.5-t)enzodiazepine. to thereby obtain the title compound.

^H-NMR(CDCl3)5:

1 .40(9H,s).2.54(3Ks).2.59(6H.s).3.62-371(1 H.m).4.1 7-4.24(1 H.m).4.55-4.66(2H.m).5.3^^^

7.46(7H.m).7.75(1H,d)

Steps

Preparation of 1 -[1-(2-toluoylmethyl)-2-oxo-5-(N,N-dimethylcarbamoyl)-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-

3-(3-methylphenyi)urea

[0167] Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyl)-2-Qxo-3-tert-butoxycarbonylamino-5-(N.N-

dimethylcarbamoyl)-1,3.4,5-tetrahydro-2H-1,5-benzod!azepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-tert-

butoxycarbonylamino-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine.Subsequently, in a similar manner to Step 4

of Example 1 .to thereby obtain the title conpound.

Melting polnt:199-20rC

^H-NMR(CDCl3)6:

2.21(3H.s),2.50(3H,s),2.61(6H,s).3.79(1H,t).4.19(1H.dd).4.68(1H.d).4.88-4.96(1H.m).5.43(1H.d).6.24(1H.d).

7.76(1 3H.m)

MS(FAB)m/z:514(MH+)

Example 28

Preparation of 1 -[1-(2-toluoylmethyl)-2-oxo-5-cyclopentylcarbonyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yI]-3-(3-

methylphenyl)urea

Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-cydopentylcarbonyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0168] Step 1 of Example I was repeated except that cydoperttylcarbonyl chloride was used Instead of pivaloyi chlo-

ride, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .24-1 .47(1 1 Km),1 .53-1 .78(5H.m). 1 .82-1 .97(1 H.m).2.32-2.43(1 H.m).3.80-3.87(1 H.m).4.50-

4.66(2H.m),5.42(1H.brd).7.14-7.41(4H,m),7.72(1H.s)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butQxycarbonylamino-5-cyclopentylcartX)nyl-1 ,3.4.5-tetrahydro-2H-1 .5-

benzodiazepine

[0169] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butaxycarlx)nylamino-5-cycIopentylcart)onyl-

1, 3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycartx)nylamino-5-pivaloyl-1,3,4.5-

tetrahydro-2H-1,5-b6nzodlazepine, to thereby obtain the title conpound.

^H-NMR(CDCl3)6:

1.26-1.98(17H.m).2.44-2.59(4H.m),3.77-3.92(1H.m).4.55-4.66(2H.m),4.87(1H,d).5.24(1H.d).5.50(1H.d).7.22-

7.45(7H.m).7.74(1H.d)
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Step 3

Preparation of 1 -[1-(2-toluoyimethyO-2-Qxo-5-cyclopentylcarbonyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yI]-3-(3-

methylphenyl)urea

[01701 Step 3 of Exanple 1 was repeated except that 1-{2-toluoy!rnethyl)-2-oxo-3-tert-butoxycartx)nylamino-5-

cydopentylcarbonyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2-toiuoylmethyt)-2-Qxo-3-tert-

butoxycarbomylanTino-5i3i>^oyl-1,3,4,5-tetrahydro-2H-1.5-berizodia2epine.Su^^ in a similar manner to Step

4 of Example 1 .to thereby obtain the title compound.

Melting point:1 86-1 88*'C

^H-NMR(CDCl3)6:

1 .28-1 ,56(2H.m). 1 .58-2.94(6H,m).2.26(3H,s).2.44(3H,s).2.54(1 H.t),3.88(1 H.dd).4.63(1 H.t).4.84-

4.95(1 H,m).4.98(1 H.d),5. 1 8(1 H,d).6. 1 9( 1 H,d).6.81 (1 H.d).7.02-7.48(1 1 H,m).7.68(1 H.d)

MS(FAB)m/z:539(MH*)

Example 29

Preparation of 1 -[1 -(2-toluoyImethyl)-2-oxo-5-isobutyryl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odiazepin-3-yl]-3-(3-methylphe-

nyl)urea

Stepi

Preparation of 2-oxo-3-tert-butoxycart)onylanaino-5-isobutyryl-1 .3,4,5-tetrahydro-2H-1 .S-benzodiazepine

[0171] Step 1 of Example 1 was repeated except that isotsutyryl chloride was used instead of pivaloyi chloride, to

thereby obtain the title compound. •

^H-NMR(CDCl3)6:

0.87(3H.d)J.08(3H,d)J.41(9H,s).2.32(1H.C|),3.78-3.87(1H,m).4.47-4.70(2H,m).5.43(1H.d),7.13-

7.45(4H.m)J.62{1H.s)

St^2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-isobutyryl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[0172] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonyiamino-5-isobutyryl-1 .3.4.5-tetrahy-

dro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1,3.4.5-tetrahydro-2H-

1 ,5-benzodiazepine, to thereby obtain the title conrpound.

^H-NMR(CDCl3)6:

0.99(3H.d).1.13(3H.d).2.46(1H,q).2.52(3H,s),3.86(1H.dd),4.26-

4.64(2H,m).4.74(1H.d).5.35(1H,d).5.51(1H.d),7.23-7.49(7H.m),7.74(1H,d)

Step 3

Preparation of 1 -[1 r(2-toluoylmethyl)-2-oxo-5-isobutyryl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-methylphe-

ny1)urea

[0173] Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-isobu-

tyryl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2-toluoylmethyi)-2-oxo-3-tert-butoxycarbo-

nylamino-5-pivaloyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepine.Subsequently,in a similar manner to Step 4 of Example

1 , to thereby obtain the title compound.

Melting point:1 74.5-ITS.S^'C

^H-NMR(CDCl3)6:

1.03(3H,d).1.15(3H.d).2.26(3H.s).2.42-2.54(4H.m).3.90(1H.dd).4.63{1H.dd).4.79(1H,d).4.81-
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4.95(1H.m).5.31(1Kd).6.14{1Kd).6.82(1H.d)J.00-7.45(1lH.m)7.67{1H.^^

MSCFABjm/ziSiaCMH-^

Example 30

Preparation of 3-[3-{1 -[N-pheriyl-N-(2-hydroxyethy()carbamoylmethyl]-2-Qxo-5-pivaloyt-1 ,3.4.5-tetrahydro-2H-1 .5-ben-

20diazepin-3-yl]ureidoJbenzoic acid

Step 1

Preparation of HNiDhenyl-N-{24)enzyloxyethyOcarbanrioylnriethyn-2-oxo-3-tert4xrtoxycartx^

1 ,3,4.5-tetrahydro-2H-1 ,5-ben2odiazepine

[0174] Step 2 of Example 1 was repeated except that 2-bromo-{N-phenyl-N-(2-benzylQxyethyf)acetamide was used

instead of 2-bromo-2'-methy!acetophenone, to thereby obtain the title conpound.

^H-NMR(GDCl3)6:

0.89(9H.s)J.39(9H.s),3.53-3.97(5H,m),4.09-4.31(2H,m).4.42-470(4H,m).5.54(1H.d)J.14-7.49(U

Step 2

Preparation of 1 -[1-[N-phenyl-N-(2-benzyIoxyethyl)carbamoylmethy[]-2-Qxo-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 .5-ben-

zodia2epin-3-yl]-3-(3-ethoxycarbonylphenyl)urea

[0175] Step 2 of Example 10 was repeated except that 1 -[N-phenyl-N-(2-benzyloxyethyl)carbamoylmethyf]-2-oxo-3-

tert-butoxycart)onylamino-5-pivaloyI-1,3,4,5-tetrahydro-2H-1.5-benzodlazepine was used instead of 1-tert-butylcarbo-

nyimethyl-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1,5-benzodiazepine.Subsequently, in a

similar manner to Step 3 of Example 10 .to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.92(9H.s). 1 .33(3H.t).3.50-3.77(4H.m).3.91 (1 H,dd).4. 1 6-4.48(6H.m).4.68-4.87(2H.m).6.41 (1 H.d).7. 1
6-

7.60(18H.m),7.95{1Ks)

Step 3

Preparation of 3-[3-[1 -[N-phenyl-N-(2-benzyloxyethyi)carbamoylmethyO-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 .5-

. benzodiazepin-3*y[]ureido]benzoic acid

[0176] 1 -[1 -[N-Phenyl-N-(2-benzyloxyethyOcarbamoyimethyl]-2-oxo-5-pivaloyi-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]-3-(3-ethoxycartx)nylphenyl)urea(1.01 g) was dissolved in methanol(30 ml), lithium hydroxide(294 mg) in

water(30 ml) was added, the mixture was stirred at room temperature overnightTTie reaction mixture was concentrated

under reduced pressure.acidified with 1 N hydrochloric add, and crystals so precipitated were collected by filtration, to

thereby obtain 770 mg of the title compouhd(Yield:79%).

^H-NMR(CDCl3)6:

0.94(9H,s).3.64-3.72(3H.m).3.83-3.92(1H.m),4.06-4.20(2H.mi.4.34(1H,t),4.45-4.72(4H.m).7.22-

7.73(18H.m),8.21(1H.s).8.33(1H.d).1 0.50(1 H.brs)

Step 4

Preparation of 343-[1-[N-phenyl-N-(2-hydroxyethyl)carbanToylmethyi]-2-oxo-5-ptvaloyl-1,3.4,5-tetrah .5-ben-

zodiazepin-3-yl]ureldo]benzoic acid

[0177] 3-[3-[1 -[N-Phenyl-N-(2-benzyioxyethyI)carbamoyimethyl]-2-oxo-5-pivaloyi-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yf]ureido]benzoic acid{770 mg) was dissolved in ethanol(50 ml).10% Palladium cartx)n(100 mg) was added,

under hydrogen atmosphere the mixture was stirred at SO^C for 2 hours.The reaction mixture was filtrated, the filtrate

was evaporated under reduced pressure, to friereby obtain 580 mg of the title compound(Yie!d:87%).
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^H-NMR(CDCl3)6:

0.95(9H.s).3.71-4J2(7H.m).4.30-4.79(3H.m).7.03(1H,d).7.21 -7.75(1 3H,m).8.10(2H.brs)

MS(FAB)m/z:602(MH*)

Example 31

Preparation of 3-[3-[1 -[N-(1 -rTiethylpipericlin-4-yl)carbamoylrTiethy[]-2-oxo-5i3iva!oyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yqureido]benzoic acid hydrochloride

St^1

Preparation of 1 -[N-(1 -benzylpiperidn-4-yOcarbamoylniethyO-2K)xo-3-tert-butoxycartx5nylanriino-5i3iva!o^^ ,3,4,5-tet-

rahydro-2H-1 .S^benzodiazepine

[01 78] Step 2 of Example 1 was repeated except that 2-bronno-N-(1 •benzylpiperidirT-4-yl)acetamide was used instead

of 2-bromo-2'-methylacetophenone, to thereby obtain the title compound.

- ^H-NMR(CDCl3)6: .

0.97(9H.s).1.42(9H,s).1.44-1.59(2H.m),1.9M.97{2H.m).2.05-2.19(2H.m),2.74-

2.83(2H.m),3.48(2H.s).3.76(1H,d).3.77-3.89(2H,m),4.25-4.46(2H,m),4.92(1H.d).5.35(1H.d)3.35(1H

7.49(9H;m)

Step 2

Preparation of 1 -[N-(piperidin-4-yi)cart>anr»oyImethyn-2-oxo-3-tert-butoxycarlx>nylanrtino-5-plvaloyl ,3,4.5-tetrahydro-

2H-1 .5-benzodiazepine

[0179] Amnronium formate(1.92 g) and 10% palladium carbon(300 mg) was added to a solution of 1-[N-(1-benzyl-

piperidin-4-yOcarbamoylmethyn-2<)xo-3-tert-butoxycarbonylamino-5i)i\^oylO,3,4.Metrahydro-2H

azepine(2.0 g) in etanol(100 ml), the mixture was refluxed for 5 hours.The reaction mixture was fOtrated, the filtrate was

concentrated under reduced pressure,artd the residue was purified by silica gel column chromatography(chloro-

form:methanbl=:30:1), to thereby obtain 1 .1 g of the title compound(Yield:62%).

^H-NMR(CDCl3)6:

0.98(9H,s). 1 .31 -1 .44(1 1 H,m), 1 .59(1 H.brs). 1 .86-2.00(2H.m).2.63-2.74(2H,m),3.01 -3. 1 2(2H.m).3.76-

3.93(3H,m).4.32(1H.t).4.39-4.73(1H,m).4.91(1H.d).5.42(1H.d).6.37(1H,d).7.21-7,35(2H,m).7.42-7.52(2H.m)

Step 3

Preparation of 1 -[N-(1-methy!piperidin-4-yl)carbamoylmethyl]-2K)xo-3-tert-butoxycarbonylamino-5i3ivaloyl-^ .3,4,5-tet-

rahydro-2H-1 ,5-benzodiazepine

[0180] 1 -[N-(Piperidin-4-yl)carbamoylmethyl]-2-oxo-3-tert-butoxycartx)nylamino-5-pivaloyl-1 ,3,4.5-tetrahydro-2H-1 ,5-

benzodiazepine(1.0 g) was dissolved in the mixed solvent(100 nnl) of acetonitrile and methanol (1:1), 37% fornnalin(2

ml) and sodium cyanoborohydride(377 mg) was added, and acetic acid(1 ml) was added thereto dropwise. the mixture

was stirred at 50^*0 for one hour.After the reaction mixture was concentrated under reduced pressure, water was added

to the residue, and extracted with chloroform.The organic layer was washed with saturated aqueous sodium bicarbo-

nate.dried over anhydrous sodium sulfate, and purified by silica gel column chromatography(chioroform). to thereby

obtain 640 mg of the title compound(Yield:52%).

^H-NMR(CDCl3)6:

0.98(9H.s).1.41(9H,s).1.43-1.58(2H,m).1.84-1.97(2H,m).2.03-2.16(2H,m),2.26(3H,s),2.66-

2.78(2H.m),3.78(1H,d).3.79-3.88(2H.m),4.30(1H,t).4.38-4.57(1H.m).4.89(1Kd),5.41(1H,d).6.32(1H.d),7.19-

7.35(2H.m),7.41-7.55(2H.m)
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Step 4

Preparation of 1 -[1 -[N-{1 -rnethylpiperidiri-A-yOcarbarnoylmethyQ-ZKWO-a-amino-S-pivaloyl-l ,3.4,5-tetrahydro-2H-1 ,5-

ben2odiazepin-3-yl]-3-(3-beruyloxycarix)nylphenyi)urea hydrochloride

[0181] Step 2 of Example 10 was repeated except that 1-[N-(1-methylpiperidin-4-y!)carbamoylmethyl]-2-oxo-3-tert-

butoxycart)oriylamirio-5-pivaloyl-1.3.4,5-tetrahydro-2H-1,54)enzodiazepirie was used instead of 1-tert butylcartwnyi-

nriethyl-2-oxo-3-tert-butoxycarbonylamino-5iDivaIoyl-1,3,4,5-tetrahydro-2H-1.5-ben^ obtain 1-{N-

(1 -methylpiperidin-4-yl)carbamoylmiBthyl]-2-oxo-3-amino-5-pivaloyi-1 ,3.4.5-tetrahydro-2H-1 .S-benzodiazepine.

[0182] Diphenylphosphoryl azide(391 mg) and tiiethylamine(152 mg) were added to a solution of isophthalic acid

nnonobenzylester(364 mg) In dioxane{50 ml), the mixture was stirred at 80*0 until bubbling was finished.After the reac-

tion mixture was allowed to cool.a solution of 1-[N-(1-methylpiperidin-4-yl)carbamoylmethyl]-2-oxo-3-amino-5-prvaloyi-

1 .3.4,5-tetrahydro-2H-1 .5-ben20diazepine(490 mg) In dioxane(1 0 ml) was added and then stirred at room temperature

for 30 minutes.The resultant mixture was concentrated under reduced pressure.methylene chloride was added to the

residue, and washed with saturated aqueous sodium bicartwnate and saturated brine.After dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure,the residue was purified by silica gel column chro-

matography(chloroform:methanol=5:1),and 4N HCI-dioxane was added to the residue in a manner known per se in the

art, to thereby obtain 300 mg of the title compound.

iH-NMR(CDCl3)6:

1.01(9H,s)J.45-2.19(6H,m).2.26(3H.s).2.73-2.85(2H.m).375-3.90(2H.m).3.93(1H.dd),4.39(1^

475(1H.m).5.07(1H.c0.5.33(2H,s).6,28(1H,d),7.07(1H.d)7.24-7.95(13H.m).8.31(1H.s)

Step 5

Preparation of 3-[3-[1 -[N-(1 -methyIpiperidin-4-yl)carbamoylmethyl]-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureido]benzoic acid hydrochloride

[0183] 10% Palladium carbon(100 mg) was added to a solution of 1-[1-[N-(1-methylpiperidin-4-yl)carbamoylmethyl]-

2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodlazepin-3-yl]-3-{3-benzyloxycarbonyiphenyl)urea hydrochloride(300

mg) in ethanol(50 ml), under hydrogen atmosphere tiie mixture was stinted at 50**C for one hour.The reaction mixture

was filtrated, the filtrate was evaporated under reduced pressure.Ethanol was added to the residue, crystals so precip-

itated were collected by filtration, to thereby obtain the title compound(Yield:92%).

^H-NMR(DMSO<l6)5:

.0.92(9H.s),1.65-2.05(4H,m),2.70(3H.s).2.91-3.52(4H,m).3.66(1H.dd),3.73-4.03(2H,m),4.22(1H,t),4.35-

4.49(1 H.m),4.67(1 H.d),6.73(1 H,d).7.27-7.61 (7H,m),7.99(1 H,t),8.34(1 H,d),9. 1 6(1 H,s), 1 0.40(1 H.brs), 1 2.50(1 H,brs)

MS{FAB)m/z:579(MH*)

Example 32

Preparation of 1 -(1 -tert-butytcarbonylmethyl-2-oxo-5-pivaloyl-1 ,3,4,5-teti'ahydro-2H-1 ,5-ben20dia2epin-3-yl)-3-{3-

methylphenyf)urea

[0184] Step 3 of Example 1 was repeated except that 1 -tert-butylcarbonyImethyi-2-oxo-3-tert-butoxycartx3nyiamino-

5-pivaloyl-1,3,4,5-tetrahydro-2H-1,5- benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycart>

onylamino-5-pivaIoyl-1,3,4,5-tetrahydro-2H-1,Sbenzodiazepine.Subsequentiy. in a similar manner to Step 4 of Exam-

pie 1 . to thereby obtain the titie compound.

Melting point:252-255°C (decomposition)

^H-NMR(CDCl3)6:

1.03(9H,s),1.26(9H,s),2.24(3H,s).3.95(1H,dd),4.31(1H,t),4.08(1H,d).4.70-4.87(1H.m).5.27(1H.d).6.10(1H.d),6.73-

6.82(2H,m).6.92-7.18(4H,m).7.22-7.48(3H.m)

MS(FAB)m/z:493(MH)+
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ExarTpIe33

Preparation of 3-[3-(1-tert-biJtylcarbonylmethyl-2-Qxo-5-phenylO,3.4,54etrahydro-2HO,54)e^

ido]phenylthioacetic acid

Step1

Preparation of 1 -tert-butylcarbonylmethyl-2-oxo-3-amino-5iDhenyI-1 .3,4,5-tetrahydro-2H-1 .S-benzodiazepine

[0185] Step 1 of Example 15 was repeated except ttiat bromomethyl-tert-butyiketone was used instead of 2-bromo-

N-methyl-N-phenyiacetamide, to thereby obtain 1-tert-butylcarbonylmethyl-2-oxo-3-benzyloxycarbonyIamino-5-phenyl-

1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine.

^H-NMR(CDCl3)6:

1 .26(9H.s).3.62(1 H.dd).4.1 4-4.43(2H,m).4.56-4.74(1 H,m),5.07(2H,s).5.14(1 H.d).5.80-

5.95(1 H,m),6.77(2H,d),6.86(1 H.t).7.06-7.46(1 1 H.m)

[0186] in a similar manner to Step 2 of Example 1 7, the title conrpound was obtained.

^H-NIV1R(CDCl3)6:

1.28(9H,s).l.67(2H.brs).3.57(1H,dd),3.77(1H.dd),3.98(1H.dd).4.19(1H.d).5.26( 1H.d).6.77(2H.d).6.85(1H,t),7.05-

7.30(6H,m)

Step 2

Preparation of 1 -{1 -tert-butylcart)onylmethyl-2-oxo-5-phenyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-ethox-

ycartx5nylmethy!thiophenyl)urea

[0187] Triphosgene(138 mg) was added under ice-cooling to a solution of ethyl 3-aminophenyithioacetate(262 nng) in

tetrahydrofuran(50 ml),trlethylamine(0.55 ml) was added five times each 0. 1 1 ml over 1 5 minutes.After the reaction mix-

ture was stirred at room temperature for 5 minutes,a solution of 1-tert-butyicartDonylmethyi-2-oxo-3-amino-5-phenyl-

1,3,4.5-tetrahydro-2H-1.5-benzodiazepine(500 mg) in tetrahydrofuran(10 ml) was added thereto.stin-ed at room tem-

perature for one hour.Water was added to the reaction mixture, extracted with ethyl acetate.The organic layer was

washed with saturated brine, dried over anhydrous sodium sulfate, the residue was purified by silica gel column chro-

matography(n-hexane:ethyl acetates:2:1 ), to thereby obtain 330 mg of the title compound.

^H-NMR(CDCl3)6:

1.20(3H.t).1.24(9H.s).3.62(2H,s),3.65-3.76(1H,m).4.14(2Kq).4.1 5-4.21 (1H.m).4.45(1 H,d).4.84-

.4.95(1H.m).5.1 1 (1 H.d).6.29(1 H.d).6.76-6.87(3H.m).6.96-7.45(1 1 H.m)

Step 3

Preparation of 3-[3-(1-tert-butylcartK)rrylmethyl-2-oxo-5-phenyI-1 ,3,4.5-tetrahydro-2H-1,5-benzodiazepin-3-yl)ure-

ido]phenytthioacetic acid

[0188] A solution of lithium hydroxide monohydrate(104 mg) in water(5 nni) was added to a solution of 1-(1-tert-butyl-

cartxjnylmethyl-2-Qxo-5-phenyI-1.3.4.5-tetrahydro-2H-1.5-benzodiazepin-3-yl)-3-(3-ethoxycarbony!^

nyl)urea(290 mg) in methanol (10 ml), the mixture was stirred overnight at room temperature.The reaction mixture was

concentrated under reduced pressure.Water was added and acidified with 1 N hydrochloric add.Crystais so precipitated

were collected by filtration, to thereby obtain 260 mg of the title compound(YieId.-94%).

^H-NMR(CDCl3)6:

1 .24(9H.s).3.62(2H,s).3.70(1 H.dd).4,1 6(1 H.dd).4.43(1 H.d).4.85-

4.93(1H.m).5.10(1H,d).5.50(1H.brs).6.65(1H.d).6.75-7.33(13H,m).7.39(1H.s)

MS(FAB)m/z:561(MH*)
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Example 34

Preparation of 3-[3-(1-tert-bijtylcarbonyiniethyl-2-oxo-5-phenyl-1 ,3.4,5-tetrahydro-2H-1,5-ben2odiazeprn-3-yl)ure-

icio]phenytsulfinylacetic acid

Step 1

Preparation of 1 -(1 -ter1-butyIcarbonyfmethy1-2-axo-5-phenyi-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yO-3-(3-ethox-

ycarbonylmethylsufflnylphenyI)urea

[0189] 1-(1-tert-Butylcartx)nylmethyl-2-oxo-5i)henyi-1.3.4.5-tetrahydro-2H-1.5-benzo^^

onylmethyithiophenyl)urea(460 mg) obtained from Step 2 of Example 33 was dissolved in methylene chloride (20

ml).m-chloroperbenzdc acid(170 mg) was added under ice-cooling.stirred for 30 minutes.The reaction mixture was

washed subsequently with saturated aqueous sodium bicartx^nate and saturated brine.dried over anhydrous sodiun

suKate. and the residue was purified by silica get column chromatography(n-hexane:ethyl acetate=1:2), to thereby

obtain 320 mg of the title compound(Yieid:68%),

^H-NMR(CDCl3)6:

1.58 and 1.70(3H,each t).1.25(9H.s),3.70-3.89(3Km),4.10(1H,q)A11(1H,q)A15-4.23(1H.m).4.45(1H,dd),4.83-

4.94(1 H,m),5.1 6(1 H.d).6.65-6.88(4H.m),7.13-7.35{8H.m).7.54-7.59(1H.m).7.67-7.73(1H.m)J.90(1H.d)

Step 2

Preparation of 3-[3-(1-tert-butylcartX)ny!methyl-2-Qxo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yI)ure-

idojphenylsulfinylacetic acid

[0190] Step 3 of Example 33 was repeated except that 1 -(1 -tert-butyIcartx)nyimethyl-2-oxo-5-phenyl-1 ,3,4,5-tetratTy-

dro-2H-1.5-benzodiazepin-3-yl)-3-(3-ethQxycart3onylmethylsulfinylphenyl)urea was used instead of 1-(1-tert-butylcart>-

onylmethyi-2-Qxo-5-phenyl-1,3.4.5-tetrahydro-2H-1.545enzodiazepin-3-yl)-3-(3-ethoxycaibonylm^

to thereby obtain the title compound.

^H-NMR(DMSO-d6)6:

1.17(9H.s).3.54-3.79(3H,m).3.96-4.05(1H.m).4.53-4.63(1H.m).4.75(1H.d).5.11(1H,d).6.77-6.89(4H.m)J.11-

7.49(10H,m),7.77(1 H,s).9.29(1 H.s) -

MS(FAB)m/z:599(MH+)

Example 35

Preparation of 3-[3-(1 -tert-butylcart>onylmethyl-2-Qxo-5-phenyi-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)ure-

ido]phenoxyacetic acid

Step 1

Preparation of 1 -(1 -tert-butyIcarbonylmethyl-2-oxo-5-phenyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-ethox-

ycarbonylmetoxyphenyl)urea

[0191] Step 2 of Example 33 was repeated except that ethyl 3-aminophenoxyacetate was used instead of ethyl 3-

aminophenylthioacetate. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.24(9H.s),1.27(3H.t),3.67(1H.dd)A18-4.23(1H,m).4.24(2H.q),4.42(1H.d),4.55(2H,s).4.83-

4.91(1H.m),5.12(1H,d).6.23(1Kd).6.57(1H.dd).6.76-6.92(5H,m)J.03-7.23(8H,m)
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Step 2

Preparation of 3-[3-{1 -tert-butylcarbonylmethyl-2-oxo-5-phenyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodia2epin-3-yi)ure-

ido]phenoxyacetic acid

[0192] Step 3 of Example 33 was repeated except that 1-(1 -tert-butyIcartK)nylmethyl-2-oxo-5-phenyi-1 ,3,4.5-tetrahy-

dro-2H-1,5-benzodiazepin-3-yO-3-(3-ethoxycarbonylmethoxyphenyl)urea was used instead of 1-(1-tert-butylcart5onyl-

methyl-2-oxo-5-phenyl-1 .3.4.5-tetrahydro-2H-1 .543en2odiazepin-3-yl)-3-(3-ethQxycaftx)nylmethyfthiophenyl)urea, to

thereby obtain title conrpourxf.

^H-NMR(CDCl3)6:

1 .22(9H.s).3.67(1 H.dd)i4.29(1 H,dd).4.35(1 H,d).4.62(2H.s),4.85-4.94{1 H.m),5.1 4(1 H.d).6.45-6.94(6H.m)J. 1 1 -

7.24(8H.m).7.39-7.45(1H.m),7.57(1H.s)

MS(FAB)m/z:545(MH'^)

Example 36

Preparation of 1-(1-tert-butylcarbonytmethyi-2-oxo-5-phenyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodia2epin-3-yO-3-(3-meth-

yiaminophenyljurea

[01 93] 3-(N-tert-Butoxycarbonyl-N-methylamino)phenylisocyanate(209 mg) was added to a solution of 1 -tert-butylcar-

bonylmethyl-2-oxo-3-amin6-5-phenyi-l ,3,4.5-tetrahydro-2H-1 ,5-benzodlazepin(350 mg) obtained from Step 1 of Exam-,

pie 33 in methylene chloride(10 ml)under ice-cooling, stin-ed at room temperature for 30 minutes.The reaction mixture

was concentrated under reduced pressure, and the residue was reaystallized from the mixed solvent of n-hexane and

ethyl acetate, to thereby obtain 1-(1-tert-butylcartx)nylmethyl-2-oxo-5-phenyl-1 ,3.4.5-tetrahydro-2H-1,5-benzodiazepin-

3-yl)-3-(3-N-tert-butoxycarbonyl-N-methylaminophenyl)urea.

[01 94] This compound was dissolved in methylene chIoride(1 0 ml).trifluoroacetic acid(5 ml) was added, and the mix-

ture was stirred at room temperature, for 30 minutes.The reaction mixture was concentrated under reduced pressure,

saturated aqueous sodium bicarbonate was added to the residue, and extracted with methylene chlorlde.The organic

layer was washed with saturated brine, dried over anhydrous sodium sulfate.and the residue was recrystallized from

ethanol, to thereby obtain 300 mg of the title compound(Yield:73%).

Melting point:224-225''C

^H-NMR(CDCl3)6:

1 .22(9H.s).2.77{3H.s).3.64(1 H.dd),3.70(1 H.brs),4.25(1 H.dd).4.41 (1 H.d) .4.83-4.92(1 H,m),5.08(1 H.d).6.20-

6.30(2H,m),6.43-6.49(1 H.m),6.67 -7.25(12H,m)

MS(FAB)m/z:522(M+Na)*

Example 37

Preparation of 3-[3-[1 -(2-toluoylmetiiyl)-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzocliazepin-3-yl]ureicto]benzoic

acid

[01 95] Step 2 of Example 1 0 was repeated except tiiat 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycart3onylamino-5-pival-

oyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine obtained from Step 2 of Example 1 was used instead of 1 -tert-butylcarb-

onyImethyl-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine.ln a similar manner

to Step 3 of Example 10 and subsequently Step 4 of Example lO.the titie compound was obtained.

^H-NMR(CDCl3)6:

1.08(9H.s).2.55(3H.s).4.16(1H.dd).4.44(1H,t),4.59(1H,d),4.75-4.87(1H.m).5.51(1H,d),7.24-7^^^^

7.75(2H.m).8.16-8.37(2H,m)

MS(FAB)m/z:557(MH)*
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Example 38

Preparation of 1 -(1 -pheny!-2-oxo-5-isobutyryl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yI)-3-(3-niethylpherTyI)urea

Step1

Preparation of 1 -phenyl-2-oxo-3-ben2yloxycartJonylamino-1 .3.4,5-tetrahydro-2H-1 .S-benzodiazepine

[0196] 2-Oxo-3-benzyloxycartx)nylamino-1.3,4,5-tetrahydro-2H-1.5-ben2odiazepine{1,38 g) was dissolved in N.N-

dimethylformamtde(20 ml)Jodobenzene(1 .36 g),copper powder(286 mg),copper iodide(446 mg) and potassium car-

bonate(622 mg) were added, the mixture was stirred at 150°C for 2 hours.The insoluble material was removed by filtra-

tion, the filtrate was concentrated under reduced pressure, and the residue was purified by silica gel column

chromatography(n-hexane:ethyl acetate=2:1 ). to thereby obtain 1 .00 g of the title compound.

^H-NMR(CDCl3)6:

3.43-3.52(2H,m).3.99-4.10(1 H,m).4,73-4.83(1 H.m).5.08(2H.s),5.88(1 H.d),6.80-7.39(14H,m)

Step 2

Preparation of 1 -phenyl-2-oxo-3-benzyloxycartx)nyIamino-5-isobutyryl-1 .3,4.5-tetrahydro-2H-1 .S-benzodiazepine

[0197] 1 -Phenyi-2-oxo-3-benzyloxycartx)nylamino-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine(300 mg) was dissolved

in methylene chloride(15 ml).isobutyryl chloride(107 mg),pyridine(79 mg)and 4-(N,N-dimethyl)aminopyridine(1 mg)

were added, the mixture was refluxed for 2 hours.The reaction mixture was washed with 1 N hydrochloric acid.saturated

aqueous sodium bicarbonate and saturated brine.dried over anhydrous sodium sulfate.The residue was purified by sil-

ica gel column chromatography(n-hexane:ethyl acetate=2:1), to thereby obtain 300 mg of the title com-

pound{YieId:85%).

^H-NMR(CDCl3)6:

1.08(3H.d)J.19(3H.d),2.57(1H,q).3.85(1H.dd).4.55(1H.t)A63-4.72(1H.m).5.08(2H.s).5J8(1H.d).6.^^

7.42(1 4H.m)

Step 3

Preparation of 1 -(1 -phenyl-2-QXO-5-isobutyryl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-methylphenyl)urea

[0198] 10% Palladium caibon{30 mg) was added to a solution of 1-phenyl-2-oxo-3-benzyloxycarbonylamino-5-isobu-

tyryl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(290 mg) in ethanoi(20 ml),under hydrogen atmosphere the mixture

was stirred for 2 hours.The reaction mixture was filtrated, the filtrate was concentrated under reduced pressure.The res-

idue was dissolved In tetrahydrofuran(20 ml).m-tolyl isocyanate(85 mg) was added to the solution.and then stired at

room temperature for 30 minutes.The resultant mixture was concentrated under reduced pressure, the residue was
purified by silica gel column chromatography(n-hexane:ethyl acetate=1:1). to thereby obtain 150 mg of the title com-

pound(Yield:52%).

^H-NMR(CDCl3)6:

1 .07(3H.d), 1 .20(3H.d).2.28(3H.s).2.54-2.63(1 H.m).3.88(1 H.dd),4.64(1 H,t).4.95-5.02(1 H,m).6.06(1 H.d),6.80-

7.42(1 4H.m)

MS(FAB)m/z:457(MH*)
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Example 39

Preparation of 1 -(1 -phenyl-2-oxo-5-cyclohexyIcarbonyl-1 .3.4,5-tetrahydro-2H-1 ,5-ben2odia2epin-3-yl)-3-{3-methylphe-

nyl)urea

Step1

Preparation of 1 iDhenyl-2-oxo-3-benzyIoxycarbonylamino-5-cydohexylcartx)nyI-1 ,3.4,5-tetrahydro-2H-1,5-benzodi-

azepine
.

[0199] Step 2 of Example 38 was repeated except that cyclohexylcarbonyl chloride was used instead of isobutyryl

chloride,to thereby obtain the title compound.

1H-NMR(CDCI3)6:

0.95-1.30(2H.m),1.43-1.88(8H.m).2.16-2.28(1H.m).3.83(1H,dd),4.53(1H.t).4.60-

4.74(1H,m),5.08(2H.s).5.77(1H.d).7.01-7.41(14H,m)

Step 2

Preparation of 1 -(1-phenyl-2-oxo-5-cyclohexylcarbonyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO"3-(3-methylphe-

nyl)urea

[0200] St^ 3 of Example 38 was repeated except that 1 -phenyl-2-oxo-3-ben2yIoxycarbonylamino-5-cyclohexylcarb-

onyl-1 ,3,4,5-tetrahydro-2H-1 .5- benzodiazepine was used instead of 1-phenyl-2-oxo-3-benzyloxycartony!amino-5-iso-

butyryl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

Melting polnt:1 65-1 68'C

^H-NMR(DMSOHd6)5:

0.9S1.95(10H.m).2.10-2.23{1H,m).2.30(3H,s).3.62(1H,dd),4.40-4.70(2H,m).6.72(1H.d).6.78(1H.d),7.00-

7.60(1 2H.m),8.68(1H.s)

MS(FAB)m/z:497(MH*)

Example 40

Preparation of 1 -[1-(N-tert-butylcarbamoylmethyl)"2K)xo-5-phenyl-1,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-

methylsulfonylaminocarbonylphenyl)urea

Step 1 "
.

Preparation of 1 -(N-tert-butylcarbarr»yimethyl)-2-oxo-3-amino-5-phenyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0201 ] Step 1 of Example 1 5 was repeated except that N-tert-butyl-2-iodoacetamide was used instead of 2-bromo-N-

methyl-N-phenylacetamide,subsequently in a similar manner to Step 2 of Example 15, the title compound was
obtained.

^H-NMR{CDCl3)6:

1 .07(9H,s).1 .67{2H,brsj.3.52-3.75{2H.m).3.95(1 H.dd).4.24(1 H,d).4.54(1 H.d).6.16(1 H,brs).6.81 (2H,d).6.90{1 H,t),

7.1 7-7.41 (6H.m)

St^2

Preparation of 1-[1-(N-tert-butylcarbamoylmethyl)-2-oxo-3-amino-5-phenyl-1,3,4,5-tetrahydro-2H-1,5-benzodiaz^^

3-yl]-3-(3-methylsulfonyIaminocartx)nylphenyl)urea

[0202] Step 3 of Example 15 was repeated except that 1-(N-tert-butylcarbamoylmethyl)-2-oxo-3-amino-5-phenyl-

1.3.4.5-tetrahydro-2H-1,5-ben2odiazepine was used instead of 1-(N-phenyl-N-methylcarbamoytmethyl)-2-oxo-3-

amino-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine,to thereby obtain the title compound.
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^H-NMR(DMSO-d6)6:

1.20(9H,s).2.87(3H.s).3.25-3.66(1H.m).3.93-4.05(1H.m).4.19{1H.d). 4.49(1 H.d).4.50-4.65(1 H;m).6.64{1 H.d).6. 76-

6.88(3H.m),7.1 2-7.58(11 H.m),7.78(1H,brs).8.94(1H.brs)

IR(KBr)cm-^3346.2969

MS{FAB)m/z:607(MH)*

Example 41

Preparation of 1-[1-(2.2<liethoxyethyl)-2-oxo-5i)henylO,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3^^^

nylaminocarbonylphenyl)urea

Step1

Preparation of 1 -(2.2-diethoxyethyl)-2-oxo-3-benzy!oxycartx)nyiamjno-5i3henyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azeplne

[0203] Under argon atmosphere,2-Qxo-3-benzyloxycart3onylamiho-5-phenyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodl-

a2epine(930 mg) in anhydrous N.N<limethytformaniide(20 ml) was added to a suspension of 60% sodium hydride(192

mg) in anhydrous N,N<jimethy1formamide(20 mi), then stirred at room temperature for one hour.After bromoacetalde-

hyde diethylacetal(946 mg) in anhydrous N,N-dimethylformamide(10 ml) was added to the mixture, the resultant mix-

ture was stirred overnight internal temperature at 70-75''C. Ice-water was added to the reaction mixture, extracted with

ethyl acetate.The organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and the solvent

was evaporated under reduced pressure. The residue was purified by silica gel column chromatography(n-hexane:ethyl

acetate=3:1), to thereby obtain 468 mg of the title compound as a white solid.

^H-NMR(CDCl3)6:

1 .06(3H .t). 1 . 1 4(3H.t),3.40-4.20(8H.m),4.47-

4.62{1H.m),4.80(1H,t).5.08(2H.s),5.84(1H,d),6.74(2H.d).6.85(1H,t),7.10-7.40(10H,m).7.56(1H,^^

Step 2

Preparation of 1 -(2,2-diethoxyethyl)-2K)xo-3-amino-5-phenyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0204] Step 2 of Example 1 6 was repeated except that 1 -(2.2-diethoxyethyl)-2-oxo-3-benzylaxycart>onylamino-5i3he-

nyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-tert-butoxycartx)nylmethyl-2-oxo-3-benzyloxycar-

bonylamino-5-phenyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.06(3H,t),1.16(3H,t),3.40-4.00(9H.m).4.83(1Kt).6,77(2H,d).6.84(1H,t),7.14-7.40(7H,m),7.55(1H,d)

Step 3

Preparation of 1-[1-(2,2-diethoxyethy1)-2-oxo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl]-3-(3-methylsulfo-

ny1aminocarbonyIphenyl)urea

[0205] Step 3 of Example 15 was repeated except that 1-(2,2-diethoxyethyl)-2-oxo-3-amino-5-benzoyl-1,3.4,5-tet-

rahydro-2H-1,5-benzodiazepine was used instead of 1-(N-phenyl-N-methylcarbamoylmethyl)-2-oxo-3-amino-5-phenyl-

1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(DMSO-d6)6:

0.91(3H,t).0.98(3H,t),3.00(3H.s).3.20-3.67(5H,m),3.80(1H,dd).3.87-4.00(1H,m).4.09(1H,dd),4.43-

4.67(2H.m),6.65(1H.d).6.70-6.90(3H.m).7.10-7.40(7H,m),7.40-7.73(3H,m)J.83(1H,brs),8.98(1H.brs)

IR(KBr)cm^3337.1651

MS(FAB)m/z:648(M+K)+
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Example 42

. Preparation of 3-[3-(3-methylsulfonylaminocarbonylphenyi)ureido]-2-oxo-5-pheny1-1 ,3,4.5-tetrahydro-2H-1.5-ben20di-

azepin- 1 -yl acetic add

[0206] Trifluoroacetic acki(0.32 ml) was added to a solution of 1 -(1-tert-butoxycartK5nylmethyl-2-oxo-5-phenyl- 1.3,4,5-

tetrahydro-2H-1,543en2odiazepin-3-yl)-3-(3-methylsulfonylaminocarbonylphenyl)urea(400 mg) obtained from Example

16 in anhydrous 1,2Kjichloroethane(10 ml),the mixture was refluxed for 5 hours.Methylene chloride(30 ml) and satu-

rated aqueous sodium bicarbonate were added to the reaction mixture and separated into organic layer ar^i aqueous

layer, the aqueous layer was adjusted to pH 2 with 1 N hydrochloric acid,and extracted with ethyl acetate.The extraction

was washed with saturated brine and dried over anhydrous sodium sulfate.and the solvent was evaporated under

reduced pressure. Isopropyl ether was added to the residue for trituration and fihrated.to thereby obtain 228 mg of the

title compound as a yellow solid(Yield:64.0%).

^H-NMR(DMSO-d6)6:

3.34(3H.s),3.55-3.69(1 H.m),3.95-4.08(1 H,m).4.47-4.65(3H,m),6.73-6.88(4H,m),7. 10-7.62(9H,m).7.91 (1 H,br

'

s).9.1 3(1 H,brs).1 2.04(1 H,br),1 2.83(1 H,br)

IR(KBr)cm-^3364, 1 654. 1 593, 1 559

MS(FAB)m/z:552(MH)-*'

Example 43

Preparation of 1-[1-(2-toluoylmethyl)-2-oxo-5-phenyl-1,3.4.5-tetrahydro-2H-1.5-benzodiazepin-3-yl]-3-(3-methylphe-

nyl)urea

[0207] m-Tolyl isocyanate(34 mg) was added to a solution of 1 -(2-toluoy!merthyO-2-oxo-3-amino-5-phenyl-1 ,3.4,5-tet-

rahydro-2H-1,5- benzodia2epine(90 mg) obtained from Step 2 of Example 18 in tetrahydrofuran(10 ml).the mixture was

stirred for 10 minutes at room temperature.The reaction mixture was concentrated under reduced pressure, the residue

was purified by silica gel column chromatography(n-hexane:ethyl acetate=3:1), to thereby obtain 100 mg of the title

compound(Y]eld:83%).

Melting point:1 96.5-1 97.5'^C

^H-NMR(CDCl3)6:

2.19(3H,s).2.45(3H,s).3.68(1H,dd),4.23(1H,dd),4.92(1H,d),4.93-5.02(1H,m),5.31(1H.d).6.50(1H.d),8.72-

7.66(18H,m)

MS(FAB)m/z:519(MH*)

Example 44

Preparation of 1 -[1 -(N-phenyl-N-methylcarbamoyImethyO-2-oxo-5-metiiyl-1 ;3,4,5-tetrahydro-2H-1 ,5-benz6diazepin-3-

yl]-3-(3-methylsulfonylaminocartx)nylphenyl)urea

Step1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-metiTyI-i ,3.4.5-tetrahydro-2H-1 .5-benzodiazepine

[0208] Metiiyl iodide(1 .4 ml) and sodium bicarbonate(630mg) were added to a solution of 2-oxo-3-tert-butQxycarbo-

nylamino-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(832 mg) in methanol(20 ml), the mixture was refluxed for 2

days.The reaction mixture was concenfa-ated under reduced pressure.Water(30 ml) was added to the residue and

extracted witii methylene chloride.The organic layer was washed with saturated brine, dried over anhydrous sodium sul-

fate, and the solvent was evaporated under reduced pressure.The residue was purified by silica gel column chromatog-

raphy(chloroform:methanol=50:1), to thereby obtain 585 mg of the titie compound(YieId:66.9%) as brown amorphous.

1H-NMR(CDCI3)6:

1 .41 (9H,s).2.81 (3H,s).3.29-3.42(1 H,m).3.59(1 H,dd).4.37-4.50(1 H,m),5.46-5.60(1 H.m),6.90-

7.22(4H,m),7.52(1H.brs)
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Step 2

Preparation of 1 -(N-phenyl-N-rnethylcafbarnoy!rnethyl)-2-oxo-3-tert-butoxycar^ ,3,4,Stetrahydro-

2H-1 ,5-ben2odiazepine

[0209] 2-Bromo-N-methyl-N-phenylacetamide(602 mg), 1 N aqueous sodium hydrQxide(10 ml) and tetra n-butylammo-

nium bromide{58 mg) were added to a solution of 2-oxo-3-tert-butaxycarbony!amino-5-methyl-1,3.4,5-tetrahydro-2H-

1 ,5-benzodia2epine(514 g) in toluene(15 ml),the mixture was stirred overnight at room tenrperature.Water(1 00 ml) was
added to the reaction mixture and extracted with ethyl acetate.The organic layer was washed with saturated brine.dried

over anhydrous sodium sulfate,and the solvent was evaporated under reduced pressure.The residue was purified by sil-

ica gel column chromatography(n-hexane:ethyl acetate=1 :1), to thereby obtain 553 mg of the title compound(71 .6%) as

a white solid.

iH-NMR(CDCl3)6:

1.38(9H.s).2.69{3H.s) .3.22(1 H.dd).3.35(3H.s).3.49(1H.t) .3.62(1 H,d),4.36-4.49(1H.m).473(1H.d).S

5.66(1 H,m),6.93-7.48(9H,m)

Step 3

Preparation of 1 -(N-phenyl-N-methylcarbamoylmethyl)-2-oxo-3-amino-5-methyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[0210] 4N-HCI dioxane(5.0 ml) was added to a suspension of l-(N-phenyl-N-methylcart)anrx)yimethyO-2-oxo-3-tert-

butoxycarbonylamino-5-methyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine(550 mg) in ethanol(25 ml), the mixture was
stirred at SO^'C for one hour.The reaction mixture was concentrated under reduced pressure.methylene chloride(50 ml)

was added to the residue.The mixture was washed with saturated aqueous sodium bicarbonate,dried over anhydrous

sodiun sutfate.and the solvent was evaporated under reduced pressure, to thereby obtain 414 mg of the title com-

pound(Yield:97.9%) as amorphous.

^H-NMR(CDCl3)6:

1.62(2H,brs).2.69(3H.s).3.07-3.30(2H.m),3.36(3H,s).3.46-3.69(2H,m),4.83(1H,d),6.96-7.48{9H.m)

'

Step 4

Preparation of 1-I1-(N-phenyl-N-methylcarbamoylmethyl)-2-oxo-5-methyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-

yI]-3-(3-methylsulfonylaminocarbonylphenyl)urea

[0211] Step 3 of Example 15 was repeated except that 1-(N-phenyl-N-methyfcarbamoylmethyl)-2-oxo-3-amino-5-

methyl-1.3,4,5-tetrahydro-2H-1,5-ben2odia2epine.was used instead of 1-(N-phenyl-N-methylca^bamoylmethyI)-2-oxo-

3-amino-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine. to thereby obtain the title compound.

^ H-NMR(DMSO-d6. 1 00°C)6:

2.69(3H.s).3.20(1 H.dd),3.24(3H.s).3.32(1 H.dd),3.85(1 H,d).4.40(1 H.ddd).4.58(1 H.d).6.36(1 H.d).7.03-

7.52(14H.m).7.80(1 H,t).8.68(1 H.brs)

IR(KBr)cm-l :3368,1 654. 1 559.1 541 .1 499

MS(FAB)m/z:579(MH)*

Example 45

Preparation of 1-[1-(2.2-diethoxyethyO-2-oxo-5-pivaIoyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-(3-methylphe-

nyl)urea

Step 1

Preparation of 2-oxo-3-benzyloxycart5onylamino-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0212] Step 1 of Example 1 was repeated except that 2-oxo-3-benzyloxycartX)nyiamino-1,3,4.5-tetrahydro-2H-1,5-

benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-1.3.4,5-tetrahydro-2H-1,Sbenzodia2epine. to
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thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.97(9H,s).3.94{1 H,dd),4.38(1 H.t).4.45-4.58(1 H.m).5.07(2H.s),5.70(1 H.d).7.14(1 H.dj.7.24-7.45(8H.m), 7.92(1 H.s)

Step 2

Preparation of 1 -(2,2-diethoxyethyl)-2-oxo-3-benzyloxycarbonylamino-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[021 3] Step 2 of Exanple 1 was repeated except that 2-oxo-3-benzy!oxycart)onylamino-5-pivalcyl-1 ,3,4,5-tetrahydro-

2H-1.5-benzodiazepine was used Instead of 2-oxo-3-tert-butoxycartx}ny!amino-5-pivaIoyl-1,3,4,5-tetrahydro-2H-1,5-

benzodiazepine.and that bromoacetaldehyde diethylacetal was used instead of 2-bromo-2'-methytacetophenone,to

thereby obtain the title compound.

^H-NIVIR(CDCl3)6:

^ 0.96(9H,s).1.24(3H.t).1 .25(3H,t),3.24(1 H,dd).3.50-3,90(5H.m),4.23-4.32(2H.m).4.45-

4.49(1 H.m).4.96(1H,dd).5.06(2H,s).5.68(1H,d),7.17-7.47(8H.m).7.91(1H,dd)

Step 3

Preparation of 1 -[1 -(2,2<Iiethoxyethyl)-2-oxo-5-pivaloyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yI]-3-(3-methyIphe-

nyt)urea

[0214] Step 3 of Example 38 was repeated except that 1-(2.2-diethoxyethyI)-2-oxo-3-benzylQxycartx)nylamino-5-

pivaloyl-1.3,4.5-tetrahydro-2H-1,5-ben20diazepine was used instead of 1-phenyl-2-oxo-3-benzylaxycartx)nylamino-5-

isobutyryl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine, to thereby obtain the title compound.

Melting point:167-169**C

iH-NMR(CDCl3)6:

1.03(9H.s)J.22(3H.t)J.25(3H.t),2.30(3H.s),3.22(1H.dd).3,48-3.96(5H.m),4.32(1H.t).4.42(1H.dd).4.^^

4.76(1Km).4.94(1H.dd).6.16(1H.d).6.83(1H.d).7.06-7.53(7H,m).7.94(1H.dd)

MS(FAB)m/z:465(M-OC2H5)*

Example 46

Preparation of 1 -(1 -tert-butylcarbonylmethyl-2-oxo-Si3henyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-meth-

ylsulfonylaminocarbonylphenyl)urea

[0215] Step 3 of Example 15 was repeated except that 1-tert-butylcarbonylmethyl-2-Qxo-3-amino-5-phenyi-1.3,4,5-

tetrahydro-2H-1 ,5-benzodiazepine obtained from Step 1 of Example 33 was used instead of 1 -(N-phenyl-N-methylcar-

bamoylmetiiy!)-2-oxo-3-amino-5-phenyl-1.3,4,5-tetrahydro-2H-1,5-benzodia2epine, to thereby obtain the title com-

pound.

Melting point:229-233'C

^H-NMR(DMSO-d6)6:

1 .1 7(9H,s),2.97(3H.s).3.50-3.66{1 H.m),3.90-4.1 1 (1 H.m),4.50-4.85(1 H.m),4.76(1 H.d).5.1 2(1 H.d).6.66(1 H.d).6.73-

6.88(3H.m),7.09-7.34(7H,m),7.42-7.59(2H.m),7.81 (1 H.brs),8.97{1 H.brs),12.07( 1H.br)

MS(FAB)m/z;592(MH)+

54



EP 0 945 445 A1

Example 47

Preparation of 1 -(1-{2-to!uoylmethyl)-2-Qxo-5-methylsulfonyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-nrieth-

ytphenyf)urea

Step1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-methylsulfonyi-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[021 6] Step 1 of Example 3 was repeated except that methanesulfonyt chloride was used instead of 1 -adamantyicar-

bonyl chloride, to thereby obtain the title compound.

^H-NMR(DMS<>d6)6:

1 .34(9H.s),3.02(3H.s).3.77-3.87{1 H,m),4.07-4.28(2H,m),7.1 7(1 H,d)7.21-7.31 (2H,m),7.38-

7.48(2H,m),1 0.00(1 H.brs)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert4xjtoxycarbonylamino-5-methylsulfonyl-1 ,3,4,5-tetrahydro-2H-1 .5-ben-

zodiazepine

[021 71 Step 2 of Exannple 3 was repeated except that 2-oxo-3-tert-butoxycart)onylamino-5-methylsulfonyI- 1 ,3,4,5-tet-

rahydro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5-(adamantan-1-yl)carboriyl-

1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepine. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 ,40(9H,s).2.55(3H.s).3.03(3H,s),4.00-4.23(2H.m),4.53-4.69(2H.m).5.48(1 H.d).5.59(1 H,d),7.22-

7.55(7H,m).7.75(1H,d)

Steps

Preparation of 1 -[1-(2-toluoylmethyl)-2-oxo-5-methylsulfonyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-meth-

ylphenyl)urea

[021 8] Step 3 of Example 3 was repeated except that 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycartx)nylamino-5-meth-

ylsulfaiyl-1 .3.4.5-tetrahydro-2H-1 ,5-benz6diazepine was used instead of 1 -(2-toIuoylmethyi)-2-oxo-3-tert-butQxycarbo-

nylamino-5-(adamantan-1 -yl)caibonyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title conrpound.

Melting point:209-21 1 *C (decomposition)

^H-NMR(CDCl3)6:

2.26(3H,s).2.52(3H.s).3.06(3H.s),4.10-4.25(2H,m),4.62(1H.d).4.80-4.93(1H,m),5.49(1H,d).6.08(1H.d).6.73-

7.74(13H.m)

MS(FAB)m/z:521(MH)+

Example 48

Preparation of 1 -{1 -(2-toluoylmethyl)-2-Qxo-5-(pyridin-2-yl)carbonyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-

(3-methylphenyl)urea

Stepi

Preparation of 2-oxo-3-tert-butoxycaibonyIamino-5-(pyridin-2-yl)cart)onyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[021 9] Step 1 of Example 3 was repeated except that 2-pyrldyfcartK)nyl chloride was used instead of 1 -adamarrtylcar-

bony) chloride, to thereby obtain the title compound.

^H-NMR(DMSO<l6)6:

1 .37(9H.s).3.75(1 H.dd) .4.22-4.37(1 H,m),4.59(1 H,t),6.80-6.88(2H.m).7.08(1 H.d).7. 13-7.28(2H.m),7.30-
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7.43(2H.m).7.71(1Kdt).8.19(1H,d), 10.12(1H.brs)

St^ 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert4xjtaxycarbonylamino-5-(pyrtdin-2-yOc^ .3.4,5-tetrahydro-2H-

1 ,5-benzodiazepine

[0220] Step 2 of Example 3 was repeated except that 2-oxo-3-tert4xrtoxycarbonylamino-5-(pyrtdin-2-yl)cartx)nyl-

1,3,4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonytamino-5-(adannantan-1-

yl)cartx)nyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodlazepine. to thereby obtain the title conpound.

lH-NMR(CDCl3)6:

1.42(9H.s).2.59(3H.s),4.10-4.23(1H.m).4.47(1H.t),4.61(1H.d).4.69-4.85(1H.m).5.60-574(2H.^

7.00(1 H.m).7.08-7.48(6H.m).7.58-7.72(2H.m).7.82(1 H.d),8. 1 4(1 H,d)

Step 3

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-(pyridin-2-yl)cartx)nyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodlazepin-3-yl]-3-

(3-methylphenyi)urea

[0221] Step 3 of Example 3 was repeated except that 1-(2-toluoyfmethy[)-2-oxo-3-tert-butoxycartx}nylamino-5-(pyri-

din-2-yf)carbonyl-1.3.4.5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1-(2-toluoyimethyl)-2-Qxo-3-tert-

butoxycarbonylamino-5-(adamantan-1-yl)carbonyl-1.3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the

title compound.

Melting point:238-240*'C (decomposition)

iH-NMR(CDCl3)6:

2.26(3H.s).2.55(3H.s),4.20(1H,dd).4.56(1H.t),4,67(1H.d).5.65(1H,d),6.15(1H.d ).6.73-7.87{16H.m).8.15(1H.d)

MS(FAB)m/z:548(MH)*

Example 49

Preparation of 1-[1-(2-toIuoylmethyl)-2-Qxo-5-methoxycartx)nyM ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-

methylphenyl)urea

Stepi
'

Preparation of 2-oxo-3-tert-butoxycarbonyIamino-5-methoxycarbonyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0222] Step 1 of Example 3 was repeated except that methyl chloroformate was used instead of 1 -adamantylcarbonyl

chloride, to thereby obtain the title compound.

^H-NMR{DMSOHj6)6:

1.34(9H,s),3.45-3.75(4H.m).4.05-4.42(2H.m),7.12(1H.d),7.16-7.28(2H.m).7.30-7.40(2H,m).9.89(1H,brs)

Step 2

Preparation of 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonytamino-5-methoxycarbonyi-1 .3,4,5-tetrahydro-2H-1 ,5-

benzodiazepine

[0223] Step 2 of Example 3 was repeated except that 2-oxo-3-tert-butoxycartx)nyiamino-5-methoxycarbonyl-1 ,3,4,5-

tetrahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycartx)nylamino-5-(adamantan-1-yl)cartDO-

nyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine. to thereby obtain the title compound.

iH-NMR(DMSO-d6)6:

1.33(9H,s),2.35(3H,s).3.50-3.76{4H,m).4.17-4.53(2H.m).5.04-5.25(2H,m),7.26-7.52(8H,m)J.80-7.90(1H,m)
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Step 3

Preparation of H1-(2-toIuoylmethyi)-2KKo-5-rnethoxycarlx)riyl0.3.4>tetrahydro-2H0.54)enzodi

methy1phenyl)urea

[0224] Step 3 of Example 3 was repeated except that 1-(2-toIuoylmethyI)-2-oxo-3-tert-t»utoxycarbonylamino-5-meth-

oxycartx)nyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1 -(2-toluoy!methyQ-2-Qxo-3-tert-butQxycar-

lMnylarnino-5-(adarnantan-1-yl)cail3onyl-1.3,4,5-tetrahydro-2H-1.54)en2 to thereby obtain the title

compound.

^H-NMR(DMSOd6.100^C)6:

2.21 (3H,s).2.38(3H.s),3.61 (3H,s).3.81 (1 H.dd).4.1 2(1 H.dd),4.54(1 H.ddd).5.04{1

H,d).5. 14{1 H.d),6.50(1 H.d),6.71 (1 H.m).7.00-7.18(3H.m),7.24-7.48(7H.m).7.74-7.81 (1 H.m),8.48(1 H.brs)

MS(FAB)m/z:501{MH)+

Example 50

Preparation of 1-(1-tert-butQxycarbonylmethyl)-2-oxo-5-cyclohexyicarbonyl-1 .3,4,5-tetrahydro-2H-1.5-benzodiazepin-

3-yl)-3-(3-methylphenyl)urea

Stepi

Preparation of 2-oxo-3-benzylQxycartx)nylamino-5-cyclohexylcarbonyi-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0225] 4N HCI-dioxane{10 ml) was added to a solution of 2-oxo-3-tert-butoxycarbonylamino-5-cyclohexylcarbonyl-

1,3,4.5-tetrahydro-2H-1.5-benzodiazepine(1.G g) obtained from Step 1 of Example 14 in ethanol (30 ml), the mixture

was stirred at 50**C for one hour.The reaction mixture was concentrated under reduced pressure.saturated aqueous

sodium bicarbonate was added to the residue and extracted with chlorofbrm.After the organic layer was dried over

anhydrous sodiun sulfate, the solvent was evaporated under reduced pressure.The residue was dissolved in tetrahy-

drofuran(10 mO.a solution of sodium cart)onate(274 mg) in water (10 ml) and a solution of benzyl chloroformate(440

mg) in tetrahydrofuran(10 ml) were added.and the mixture was stin-ed at room temperature for one hour.This solution

was extracted with ethyl acetate.washed with saturated brine,dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. Isopropyl ether was added to the obtained solid for trituration and filtrated.to

thereby obtain 890 mg of the title compound(Yield:82.0%).

''H-NMR(CDCl3)6:

0.75-2.05(11H.m),3.80-3.89(1H.m).4.51-4.67(2H.m).5.06(2H,s).5.69(1H,br).7.14-7.47(9H.m).7.75(1H.s)

Step 2

Preparation of 1 -tert-butaxycartx)nylmethyl-2-oxo-3-benzyloxycartx)nylamirio-5-cyclohexylcartK)nyl-1 ,3,4,5-tetrahydro-

2H-1 ,5-benzodiazepine

[0226] Under ice-cooling, 2-Qxo-3-benzyIoxycarbonyIamino-5-cyclohexylcartx)nyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine(800 mg) was added to a suspension of 60% sodium hydride(152 mg) in tetrahydrofuran(50 ml), the mixture

was stirred at room temperature for one hour. Subsequently, tert-butyl bromoacetate(390 mg) was added and stirred at

room temperature for one hour. The reaction mixture was concentrated under reduced pressure. V\fater was added to

the residue and extracted with methylene ch!oride.The organic layer was washed witii saturated brine.dried over anhy-

drous sodiun sulfate,and the mixture was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1). to

thereby obtain 640 mg of tiie titie compound(Yield:63%).

^H-NIVIR(CDCl3)5:

0.98(9H.s). 1 .50(9H.s),3.84(1 H,d).3.91 (1 H.dd).4.27(1 H,t),4.46-4.56(1 H,m).4.78(1 H.d),5.05(2H.s),5.74(1 H.d),7.21 -

7.48(9H.m)
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Steps

Preparation of 1 -tert-biJtoxycaftx)rTylr7iethyl-2K)xo-3-amiriCH5-cyclohexylcartx)riylO ,3,4.^ .S-benzodi-

azepine

.

[0227] Step 2 of Example 16 was repeated except that 1-tert-butoxycariDonyImethyl-2-oxo-3-benzylaxycartx)-

nylarnino-5-cycIohexylcartx)nyl-1,3.4.5-tetrahydro-2H-1,5-benzodia2epirie was used instead of 1-tert-butoxycarbonyl-

rTiethyl-2-oxo-3-benzytoxycarbonyIamino-5iDhenyl-1,3,4,5-tetrahydro-2H-1.5-b€nzodiaze to thereby obtain the

title conpound.

^H-NMR(CDCl3)6:

0.90-2.20(20Knn),2.29(3H.s).3.85(1 H,dd).4.03(1 H,d).4.51 (1 H,t)A71 -4.92(2H.ni),6. ^

7.55(7H.m).7.61(1H.s)

Step 4

Preparation of 1 -(1-tert-butQxycarbonylmethyl-2-oxo-5-cydohexylcart)onyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl)-3-(3-methylphenyl)urea

[0228] Step 4 of Example 1 was repeated except that 1-tert-butoxycarbonyimethyl-2-oxo-3-amino-5-cyclohexylcart>-

onyl-1,3,4.5-tetrahydro-2H- 1,5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyl-

1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine.to thereby obtain the title compound.

Melting point:1 43-1 45°C

^H-NMR(CDC!3)6:

0.90-2.20(20H,m).2.29(3H,s).3.85(1H,dd).4.03(1H,d),4.51(1H,t),471-4.92(2H.m),6.19(1H^^

7.55(7H.m),7.61(1H.s)

MS(FAB)m/z:535{MH*)

ExampleSI

Preparation of 1 -(1 -tert-butylcarbonylmethyl)-2-oxo-5-pivaloyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-

methylsulfonylaminocartx)nylphenyl)urea

[0229] Step 3 of Example 1 5 was repeated except that 1 -tert-butyIcart>onylmethyl-2-oxo-3-amino-5-pivaloyl-1 ,3,4,5-

tetrahydro-2H-1 ,5-benzodiazepine obtained from Step 2 of Example 10 was used instead of 1-(N-phenyl-N-methylcar-

bamoylmethyl)-2-oxo-3-amino-5-phenyl-1,3,4,5-tetrahydro-2H-1,5-benzocfiazepine, to thereby obtain the title com-

pound.

Melting point:216-220**C (decomposition)

^H-NMR(DMSO-d6)5:

0-93(9H.s), 1 .20(3H,s),2.87(3H.s).3.68(1 H,dd),4.1 9(1 H,t);4.41 (1 H,d).4.37-4.51 (1 H,m).5. 1 7(1 H.d).6.50-

6.62(1 H,m).7.12-7.26(2H,m),7.36-7.58(6H,m),7.77(1H,brs),8.85(1H,brs)

MS(FAB)m/z:600(MH)+

Example 52

Preparation of 1-[1-(N,N<limethyOcarbanToylmethyt-2K)xo-5-pivaloyl-1.3,4.5-tetrahydro-2H-1.543enzodazep^

{3-methyIphenyl)urea

Step 1

Preparation of 1 -(N,N-dimethylcarbamoyImethyl)-2-oxo-3-tert-butoxycartx)nylamlno-5-plvaloyl^1 ,3.4,5-tetrahydro-2H-

1,5-benzodiazeplne

[0230] Step 2 of Example 1 was repeated except that 243romo-N-methyl-N-phenylacetamide was used instead of 2-

bromo-2'-methylacetophenone, to thereby obtain the title compound.
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^H-NMR(CDCt3)6:

1.01(9H.s),1.39{9H.s).3.05(3H,s).3.10(3H,s).3.83(1H.d).3.90-4.03(1H.m)

4.56(1H.m),5.14{1H,d).5.55(1H.d),7.17-7.51(4H,m)

Step 2

Preparation of 1 -[1-(N.N-dimethylcarbamoylmethyl)-2-oxo-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzocliazepin-3-y!]-3-

(3-methylphenyf)urea

[0231] Step 3 of Example 1 was repeated except that 1-(N,N<lirTiethyIcarbanioy!methyf)-2-oxo-3-tert-butoxycartx>

nylamino-5-pivaloyl-1,3.4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-tert-

butoxycarbony!amino-5-pivaIoyl-1 ,3,4,5-tetrahydro-2H-1 .S-benzodiazepine.Subsequently, in a similar manner to Step 4

of Example 1 . the title compound was obtained.

Melting point:252-254**C

lH-NMR(CDCl3)6:

1 .03(9H.s).2.23(3H,s).3.00(3H.s),3.08(3H,s).3.90(l H.d).3.99(1 H.dd).4.35(1 H.t

).4.76(1H.ddd).5.16{1H.d).6.14(1H,d).6.77(1H.d).6.97-7.50(8H.m)

MS{FAB)m/z:480(MH)+

Example 53

Preparation of H1-{pyn'olidin-1-yI)carbonylmethyl-2-oxo-5i3ivaloyl-1.3.4,5-tetrahydro-2H-1.5-bera

(3-methy!phenyl)urea

Stepi

Preparation of 1 -(pyrrolidin-1-yl)carbonylmethyl-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 ,3,4.5-tetrahydro-2H-

1,5-benzodiazepine

[0232] Step 2 of Example 1 was repeated except that 1 -bromo acetylpym)Iidine was used instead of 2-bromo-2'-meth-

ylacetophenone, to thereby obtain the titie compound.

^H-NMR(CDCl3)6;

1 .01 (9H,s).1.39(9H.s).1 .82-2.1 2(4H.m).3.36-3.72(4H,m),3.77(1 H.d).3.89-4.00(1 H.m),4.21 (1 H,t),4.40-

4.54(1H.m).5.01(1H.d).5.47-5.58(1H.m).7.16-7.45{3H.m),7.59(1H.d)

Step 2

Preparation of 1-I1-(pyrrolidin-1-yOcarbonylmethyl-2K>xo-5-pivaloyl-1.3.4,Stetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-

(3-methylphenyl)urea

[0233] Step 3 of Example 1 was repeated except that 1-(pyn'olidin-1-yl)carbonylmethyI-2-oxo-3-tert-butoxycarbo-

nyiamino-5-pivaloyl-1,3.4,5-tetrahydro-2H-1,S-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-oxo-3-tert-

butoxycarbonylamino-5-prvaloyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine. Subsequently, in a similar manner to Step 4

of Example 1 . the title compound was obtained.

Melting point:246-248'*C (decomposition)

^H-NMR(CDCl3)6:

1.03(9H,s).1.80-2.08(4H.m).2.24(3H.s),3.36-

3.70(4H,m).3.85(1H.d).3.98(1H,dd) ,4.35(1 H.t),4.76(1H.ddd).5.03(1H.d).6.08(1H.d). 6.78(1 H,m).6.98-7.61(8H.m)

MS(FAB)m/z:506(MH)*
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Example 54

Preparation of 1-[1-[N-(2Klimethylaminoethyl)-N-methyIcarbamoylniethyn-2-oxo-5-pivaioyi

benzodiazepin-3-yi]-3-(3-methytphenyl)urea

Step 1

Preparation of 1 -ben2yIoxycarbonylmethyl-2-oxo-3-tert4:utaxycartx)nyianrtino-5-pivalo^ ,3,4,5-tetrahydro-2H-1 ,5-

benzodiazepine

[0234] Step 2 of Example 1 was repeated except that benzyl bromoacetate was used instead of 2-bromo-2'-methyl-

acetophenone, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.98{9H.s)J.40{9H,s).3.91(1H.dd).4.02(1H.d).4.24{1H.t).4.41 -4.56(1 H.m),4.91(1H4).5.26(2H,^^

7.44(9H.m)

Step 2 '

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl0.3.4,5-tetrahydro-2H-1.5-benzodiazepin-1-yl-aceti acid

[0235] 10% Palladium cartwn (300 mg) was added to a suspension of 1 -benzyloxycart)onylmethyl-2K)xo-3-tert-butox-

ycartx)nylamino-5-pivaloyl-1,3,4.5-tetrahydro-2H-1.5-benzodiazepine(3.0 g) in methanol (100 ml), the mixture was
stirred for 30 minutes urxJer hydrogen atmosphere.The reaction mixture was filtrated and the filtrate was concentrated

under reduced pressure. Isopropyl ether was added to the residue for trituration and filtrated^o thereby obtain 2.46 g of

the title compound(Yield:99.6%) as pale yellow powder.

^H-NMR(DMSO-d6)6;

0.92(9H,s)J .34(9H.s).3.47(1 H.dd),4.00-4.24(2H,m).4.38(1 H.t)A52(1 H,d)7.28(1 H.d),7.34-7.58(4H,m),12.0-

1 3.0(1 H.br)

Steps

Preparation of 1 -[N-(2<limethylamlnoethyl)-N-methylcarbamoylmethyl]-2-oxo-3-tert45utoxycarbonylamino-5-pivaloyl

1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepine

' [0236] 4-Dimethyiaminopyridine(426 mg). 1 -ethyl-3-(3-dimethylaminopropyl)cart50diimide hydrochloride(728 mg) and

N,N.N'-trimethylethylenediamine(419 mg) was added to a suspension of 2-oxo-3-tert-butoxycart)onytaminp-5-pivatoyl-

1,3.4,5-tetrahydro-2H-1.5-benzodiazepin-1-yl- acetic acid(1,01 g) in anhydrous methylene chlorlde(50 ml), the mixture

was stirred for one hour at room temperature.The reaction mixture was concentrated under reduced pressure,ethyl ace-

tate(100 ml) was added to the residue,washed with water and dried over anhydrous sodium sulfate.The solvent was
evaporated under reduced pressure,purified by silica gel column chromatography(chloroform: methanols 10:1),Ether

was added to the residue for trituration, to thereby obtain 383 mg of the title compound as pale yellow powder.

Step 4

Preparation of 1 [1-[N-(2-dimethylaminoethyl)-N-methylcarbamoylmethyI]-2-oxo-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-1.5-

benzodiazepin-3-yl]-3-(3-methyIphenyl)urea

[0237] Step 3 of Example 1 was repeated except that 1-[N-(2-dimethyiaminoethyt)-N-methylcarbamoylmethyl]-2-oxo-

3-tert-butoxycartx)nylamino-5i5ivaloyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(2-toluoyime-

thyl)-2-oxo-3-tert-butoxycarbonylamlno-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine.Subsequently, in a similar

manner to Step 4 of Exanrple 1 . to thereby obtain the title compound.

Melting point:21 6-21 8'C (decomposition)

^H-NMR(CDCl3)6:

1 .01 and 1 .02(9H, each s),2.23 and 2.25(9H, each s),2.33-2.58(2H.m),2.99 and 3.09(3H,each s).3.21 -3.54(2H. m).

3.84-4.16(2K m),4.26-4.40{1H,m),4.69-4.82(1H,m).5.14and 5.18(1H.each d),6.12(1H,d),6.72-7.49(9H.m)
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MS(FAB)m/z:537(MH)*

Example 55

5 Preparation of 1-I1-(4-methytpipera2iri-1-yl)cartX)riylrriethyl-2-axo-5-ph^Ioyi-1.3.4.^^^

3-yn-3-(3-methylphenyl)urea

[0238] Step 3 of Example 54 was r^eated except that 1-methylpiperazine was used instead of N,N,N'-trimethyleth-

yienediamine.sukjsequently, in a similar manner to Step 3 and 4 of Example 1. to thereby obtain the title compound.

10

Melting point:233 -234'C (decomposition)

^H-NMR(CDCl3)6:

1.03{9H.s).2.19-2.52(4H,m).2,24(3H.s).2.30(3H.s),3.36-

3.80(4H.m),3.88(1H,d).3.99(1H.dd)A36(1H,t)A79(1H,dt).5J9(1H,d),6.12(1H.d), 6.73-7.46(9Hm)

IS MS(FAB)m/z:535{MH)+

Example 56

Preparation of sodium (+)-3-[3-[1-(24duoylmethyl)-2K)xo-5i3ivaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yn

20 idojbenzoate

Step1

Preparation of (+)-1 -(2-t6luoyImethyl)-2-oxo-3-amino-5-pivaloyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

25

[0239] (+)-DibenzoyItartaric acid(5.19 g) was added to a solution of 1-(2-toluoylmethyl)-2-oxo-3-amino-5i3ivaloyl-

1,3,4.5-tetrahydro-2H-1,5-benzodiazepine(5.48 g) obtained from Step 3 of Example 1 in ethyl acetate(150 ml) under

agrtation.crystals so precipitated were collected by filtration.Saturated aqueous sodium bicart^onate was added this

crystals,extracted with chloroform.dried over anhydrous sodiun sulfate.and the solvent was evaporated under reduced

30 pressure, to thereby obtain crude (+)-1 -(2-toIuoylmethyO-2-oxo-3-amino-5-pivalcyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine.This crude compound was dissolved in ethyl acetate(150 ml) again. (+)-dibenzoyltartaric acid(2.60 g) was

added under agitation and crystals so precipitated were collected by filtration.Saturated aqueous sodium bicartx^nate

was added this crystals, extracted with chloroform.dried over anhydrous sodiun sulfate, and the solvent was evaporated

under reduced pressure, to thereby obtain 2.55g of the title compound.

35
^

[a] (C=0.60.CHCl3):+84.3*»

Step 2

40 Preparation of (-)-1 -(2-toluoylmethyl)-2-Qxo-3-amino-5-pivalbyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepine

[0240] Saturated aqueous sodium bicarbonate was added the filtrate obtained from Step 1.extracted with chloro-

form.dried over anhydrous sodiun sulfate, the solvent was evaporated, (-)-dibenzoyltartaric add was added to the

obtained residue, and in a similar manner to Step 1 ,to thereby obtain 2.44 g of the title compound.

45

[a] (C=1 .OO.CHCy :-84.0'

Step 3

so Preparation of 1 -[1 -(2-toluoylmethyl)-2-Qxo-5-pivaloyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-(3-benzyIoxy-

cartx)nylphenyl)urea

[0241] Diphenylphosphoryl azide(1.183 g) and triethylamine(455 mg) were added to a solution of isophthalic acid

monobenzyl ester(1.073 g) in dioxane{50 ml),the mixture was stirred at 80**C until bubbling was finished.The reaction

55 mixture was allowed to cool at room temperature, (+)-1-(2-toluoylmethyl)-2-Qxo-3-amino-5-pivaloyl-1,3,4,5-tetrahydro-

2H-1,5-benzodiazepine(1.023 g) was added to this reaction mixture and then stirred for 30 minutes at room tempera-

ture.The resultant mixture was concentrated under reduced pressure.methylene chloride was added to the residue,suc-

cessively washed with saturated aqueous sodium bicarbonate and saturated brine, dried over anhydrous sodiun
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sulfateThe mixlure was purified by silica gel column chrcmatography(n-hexane:ethyl acetate=2:1). to thereby obtain

1 .61 g of the title compound(Yleld:93.7%):

^H-NMR(CDCl3)6:

1 .01(9H.s).2.47(3H.s).4.00{1 H.dd).4.38(1 H,t).4.39(1 H,d).4.77-4.89{1 H.m),5.32(2H,s),5.50(1 H.d),6.32(1 H.d)J.12-

7.46(13H.m),7.57-7.67(4H,m).7.92(1H.t)

St^4

Pr^)aration of sodium (+)-3-[3-[1-(2-to!uoylmethyl)-2K)xo-5i3ivaloyi-1.3,4.5-tetrahydro-2HO,5-benzodiazepin-^

idojbenzoate

[0242] 10% Palladium cart)on(200 mg) was added to a solution of 1 -[1 -(2-toluoylmethyi)-2-oxo-5-pivaloyl-1 ,3.4.5-tet-

rahydro-2H-1 ,5-benzodiazepin-3-yl]-3-{3-ben2yloxycarbonylphenyl)urea(1 .4 g) obtained from Step 3 in ethanol (50 ml),

stin-ed for 8 hours at room temperature under hydrogen atmosphere.The reaction mixture was ffltrated and the filtrate

was concentrated under reduced pressure, to thereby obtain 1.04 g of (+)-3-[3-{1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-'

1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odiazepin-3-yl]ureido]ben2oic acid(Yield:86%).

[a] (C=0.45.CHCl3) i+IS-S"

^H-NMR(CDCl3)6:

1 .09(9H,s),2;55(3H.s).4. 1 2(1 H.dd),4.45(1 H.t).4.59(1 H.d)A77-4.89(1 H;m).5.51 (1 H.d)

8.38(2H,m)

[0243] Furthermore, the compound so obtained was converted into its sodium salt in a manner known per se in the

art to obtain the title compound.

Melting point:210-212°C

Example 57

Preparation of 1 -[1 -(2-toluoylmethyO-2-oxo-5i3ivaloyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-[3-(4-hydroxy-2-

oxo-5H-thiolen-3-yl)carbonylphenyl]urea

[0244] 2-Chloro-1,3<limethylimidazolinium chloride(355 mg) was added to a solution of 3-[3-[1-(2-tolucylmethyl)-2-

oxo-5-pivaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl]ureido]ben2oic acid(780 mg) in methylene chloride (20

ml), stirred at room temperature for 15 minutes, thiotetronic acid(198 mg) and trtethyl amine(425 mg) were added,and

the mixture was stin-ed for 30 minutes at room temperature, 1 N hydrochloric add(1 0 ml) was added to the reaction mix-

ture and separated into organic layer and aqueous layer,the aqueous layer was extracted with methylene chloride.The

organic layer was combined.and washed with the water,dried over anhydrous sodiun sulfate, and the solvent was evap-

orated under reduced pressure.The residue was purified by silica gel column chromatography(chloroform:metha-

nol=20:1), and recrystallized from the mixed solvent of isopropyl ether and ethanol.to thereby obtain 660 mg of the title

compound(Yield:72.0%) as a light peach color solid.

Melting point:206-208**C (decomposition)

^H-NMR(CDCl3)6:

1 .07(9H.S),2.44(3H.S),3.91 (1 H,dd),4.1 8(2H,d),4.44(1 H,t),4.48(1 H.d),4.86-

5.03(1 H.m).5.68(1 H,d).6.54(1 H.t).6.73(1 H.d).7. 13-7.58(1 1 H.m),7.73(1 H,d),8.02(1 H.t)

MS(FAB)m/z:655(MH)+

Example 58

Preparation of 1 -[1 -(2-toIuoylmethyl)-2-oxo-5iDivaloyl-1 .3,4,5-tetrahydro-2H-1 .5-b^zodiazepin-3-yl]-3-[3-(4-hydroxy-2-

oxo-5H-oxolen-3-yl)cart5onylphenyf]urea

[0245] Example 57 was repeated except that tetronic acid was used instead of thiotetronic acid, to thereby obtain the

title compound.

Melting point:208-209*C (decomposition)
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^H-NMR(DMSO-d6)6:

0.96(9H.s).2.45(3H.s).3.72(1H.dd).4,29(1H.t).4.45-

4,60(1H.m).4.90(2H.cI).5.16(2H,d).5.47(2H,d).6.13(1H.t).6.77(1H,d).7.30-

7.67(10H.m).7.97(1 H.d).8.21(1 H,brs),9.21 (1 H.brs)

MS(FAB)m/z:639(MH)*

Example 59

Preparation of 1-l1-(2-toIuoylmethyl)-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben20diazepin-3-yi]-3-[3-(N,N-dimeth-

yiamino)phenyOurea

[0246] 1.V-Cartx)nyldiimidazole{244 mg) was added to a solution of 1-(2-toluoylmethyI)-2-oxo-3-amino-5-piva!oyI-

1.3.4.5-tetrahydro-2H-1,5-benzodlazepine(393 mg) in anhydrous tetrahydrofuran(5 ml).stlrred for 30 minutes at room

temperature.N, N-dimethyl-m-plienylenedlamine dihydrochloride{335 mg) and triethylamine(0.67 ml) was added.and

the mixture was refluxed overnight.The reaction mixture was concentrated under reduced pressure,appeared insoluble

material was removed and purified by silica gel column chromatography{n-hexane:ethyl acetate=1:1). Etanol was

added to the residue for crystallization and filtrated, to thereby obtain 224 mg of the title conrpound(Yield:40.3%) as

white solid.

Melting point:21 9-221 **C (decomposition)

^H-NMR(CDCl3)5:

1 .03(9H.s).2.53(3H.s).2.91 (6H.s).4.04(1 H.dd).4.31 (1 H,t) ,4.44(1 H,d).4.76-4.89(1 H.m).5.49(1 H,d).6.03(1 H.d),6.40-

6.52(2H.m).6.66(1 H.brs),6.76-6.83(1 H.m).7. 1 1 (1 H,t),7.20-7.47(7H.m).7.69(1 H.d)

MS(FAB)m/z:556(MH)+

Example 60

Preparation of 1-[1-(2-toluoylmethyl)-2-Qxo-5-(piperidn-2-yl)cart>onyl-1.3.4.5-tetrahydro-2H-1,5-benzodiazepi

(3-methylphenyl)urea

Stepi

Preparation of 2-oxo-3-tert-butoxycafbonylamino-5-[(N-benzyloxycartx)nyl)piperidin-2-yl]carbonyl-1 ,3»4.5-tetrahydro-

2H-1 ,5-benzodiazepine

[0247] Isobutyl chlorofbrmate(983 mg) and N-methylmorphoiine(728 mg) were added to a solution of (N-benzyloxy-

cartK)nyI)pipecolinic acid(1 .90 g) in anhydrous 1 ,2-dichloroethane(50 mf) at 0*C.stirred at room temperature for 15 min-

utes.2-Oxo-3-lert-butoxycarbonylamino-1.3.4,5-tetrahydro-2H-1,5-benzodia2epine(1.0 g) was added thereto, the

mixture was refluxed for 5 hours.The reaction mixture was allowed to cool,methylene chloride was added and succes-

sively washed with water and saturated brine.The extract was dried over anhydrous sodium sulfate, the solvent was

evaporated under reduced pressure,and the residue was purified by silica gel column chromatography(n-hexane:ethyl

acetate=1 :1), to thereby obtain 802 mg of the title compound(Yield:42.6%) as colorless amorphous.

^H-NMR(CDCl3)6:

1.10-2.10(15H.m).3.00-4.20(3H.m),4.35-4.75(3H.m).4.82-4.95{1H,m),5.04-5.18(1H.m).5.33-5.53(1H.m).6.60-

7.80(9H,m)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycartwnylamino-5-[(N-benzyloxycail3onyOpperidin-2-yi]ca^

1 ,i3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0248] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-[(N-benzyloxycart>onyl)pip-

eridin-2-yI]cart»onyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycart)onyiamino-

5-pivaloyl-1 ,3,4.5-teftrahydro-2H-1 ,5-benzodiazepine. to thereby obtain the title compound.

iH-NMR(CDCl3)6:

1.20-2.20(15H.m),2.50-2.60(3H.m).3.10-5.60(11H.m).6.60-7.90(13H,m)
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Steps

Preparation of 1-[1-(2-toluoyImethy0-2-oxo-5-{ptperidin-2-yl)cartx)riylO,3,4,5-tetrahydro-2HO.543en

(3-methyipherTyI)urea

5

[0249] 4N HCI-dioxane( 1 0 ml) was added to a solution of 1 -(2-toluoylmethyl)-2-Qxo-3-tert-butoxycarbonylamino-5-[{N-

ben2ylQxycarbonyQpiperidin-2-yl]carbonyi-1.3.4.5-tetrahydro-2H-1.5-benzodiazepine(^ mg) in ethanol(30 ml), then

stirred at SO'C for 15 minutes.The reaction mixture was concentrated under reduced pressure.saturated aqueous

sodium bicarbonate was added and extracted with chloroform.After the organic layer was dried over anhydrous sodium

10 suKate. the solvent was evaporated under reduced pressure, the residue was dissolved in tetrahydrofuran(20 ml), m-

tolylisocyanate(0.18 ml) was added to the solution.arxl the mixture was stirred at room temperature for 15 minutes.TTiis

resultant mixture was concentrated under reduced pressure.purified by silica gel column chromatography(chloro-

form:methanol=20:1), and isopropyl ether was added to the residue for trituration and collected by filtration. 25% hyd-

robromic acid-acetic acid solution(10 ml) was added to tiie collection, then stinted at room temperature for 30

IS minutes.ether was added to reaction mixture.Solid so precipitated was collected by filtration.saturated aqueous sodium

bicarbonate was added and extracted with chloroform.After the organic layer was dried over anhydrous sodium sulfate,

the solvent was evaporated under reduced pressure.purified by silica gel column chromatography(chloroform: metha-

nol=20:1),separated into first eluent that was compound A and second eluent that was compound B.

[0250] Etiianol was added to the (A) and solidified, to thereby obtain 22 mg of the title compoundCAyihe mixed sol-

20 vent of isopropyl ether and ethanol was added to tiie (B) and solidified, to thereby obtain 42 mg of tiie title com-

poundCB*).

Physicochemical data of (A')

25 [0251]

Melting point:207-21 0*C (decomposition)

^ H-NMR(DMSO-d6.25°C)6:

1.00-1.80(6H.m),2.22(3H,s).2.41(3H,s).2.70-3.40(3H,m).3.53-3.65{1H.m).4.38-

^ 30 4.60(2H,m),4.96(1H.d),5.42{1H,d).6.66-6.80(2H,m).7.03-7.20(2H,m).7.30-

7.62(8H.m).7.93(1 H,d).8.71 (1 H.s) .8.86(1 H.s)

MS(FAB)m/2:554{MH)+

Physicochemical data of (B')

35

[0252]

Melting point:202-204*'C (decomposition)

^ H-NMR(DMSO<J6.25*'C)6:

.40 1.00-1.73(6H,m).2.90-3.40(3H.m),2.22(3H.s).2.37(3H,s),3.66(1H.dd),4.32(1H,t),4.48-

4.64(1H,m).5.23(1H,d),5.34(1H,d).6.64-6.77(2H.m).7.03-7.19(3H.m),7.29-7.68(8H,m),7.95{1H.d),8.72(1H,brs)

MS(FAB)m/z:554{MH)+

Example 61

45

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odiazepin-3-yl]-3-[3-(tetrazol-5-

yl)phenyl]urea

[0253] Triethylamine(0.44 ml) was added to a suspension of 5-(3-aminophenyl)tetrazoIe hydrochloride(prepared

50 according to International Publication W093/1 701 1) (31 6 mg) in anhydrous tetrahydrofuran(10 mI),After cooled at O'C.

triphosgene(157 mg) was added.and the mixture was adjusted to pH 8 with trietiiylamine(0.22 ml).After returned at

room temperature,stirred for 30 minutes, 1-(2-toluoylmethyl)-2-oxo-3-amino-5-piva!oyl-1,3.4.5-tetrahydro-2H-1,5-ben-

2odiazepine(472 mg) obtained from Step 3 of Example 1 in anhydrous tetrahydrofuran(1 0 ml) was added to the reaction

mixture.and tiien stirred at room temperature for one hour.Etiiyl acetate(20 ml) was added to the resultant mixture. 10%.

55 acetic acid(20 ml) was added thereto and separated into organic layer and aqueous layer.After the organic layer was

dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressureThe residue was purified by

silica gel column chromatography(chloroform:metiianol=5:1) and the mixed solvent of isopropyl ether and ethanol was

added to the residue for trituration.collected by filtration, to thereby obtain 443 mg of the title compound{Yield:63.6%)
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as white powder.

Melting poirrt:187-203^C

^H-NMR(DMS(>d6)5:

0.96(9H,s),2.45(3H,s).3J3(1H.dcO,4.30(1H.t).4.48-4.62(1H.m).4.92(1H.d).5.^

7.62(11 Km).7.98(1 Kd).8,10(1 H,brs).9.09(1 Kbrs)

MS(FAB)m/z:581(MH)*

Example 62

Preparation of 1 41 -(2-toIuoyImethyl)-2-axo-5-pivaloyl-1 .3.4.5-tetrahydro-2H-1 ,5-ben20diazepin-3-yl]-3-[3-{5-Qxo-4H-

1 ,2,4-oxadiazolin-3-yl)phenyI]urea

[0254] Example 61 was repeated except that 3-(3-aminophenyl)-5K)xo-4H-1 ,2,4-oxadiazoline hydrochloride{prepared

according to Japanese Patent publication(Kohyo)Hei.7-504908) was used instead of 5-(3-amjnophenyl)tetrazole hydro-

chloride, to thereby obtain the title compound.

Melting point:1 79-1 82°C

^H-NMR(CDCl3)6:

1.10(9H.s).2.03(3H,s).3.86(1H,dd).4.52(1H.t),4.56(1H,d).5.04-

5.20(1 H.m).5.75(1 H.d),6.62(1 H.brs).6.87(1 H,d).7.0-7.54(1 1 H,m),7.78(1 H.dd). 1 0.75(1 H.br)

MS(FAB)m/z:597(MH)*

Example 63

Preparation of 1-{1-(2-toluoylmethyO-2-oxo-5-pivaloyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepin-3-yQ-3-[3-(N-hy^

cart>amoyl)phenyI]urea

Step 1

Preparation of 1-[1-{2-toluoylmethyl)-2-Qxo-5-pivaloyl-1.3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yO-3-[3-(N-benzy-

la)cycart>amoyl)phenyl]urea

[0255] Triethylamine(0.28 ml) was added to a suspension of o-benzylhydroxylamine hydrochloride(319 mg) in anhy-

drous methylene chloride(10 ml) at 0"C,3-[3-[1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-1,3,4,5-tetrahydro-2H-1.5-benzodi-

azepln-3-yl]ureido]benzoic acid(557 mg) obtained from Example 37.1-ethyl-3-(3-dimethylaminopropyl)carbodiimide

hydrochloride(383 mg) and triethylamine(0.56 ml) were added, the mixture was stirred for at room temperature 2 hours.

Methylene chloride(50 ml) was added to the reaction mixture, successively washed with 1 N hydrochloric acid.saturated

brine.and dried over anhydrous sodium suifate-The solvent was evaporated under reduced pressure, the residue was

purified by silica gel column chromatography(chlorofbrm:methanol=20:1). to thereby obtain 420 mg of the title com-

pound(Yield:63.5%) as colorless oil.

^H-NMR(CDCl3)6:

1 .09(9H.s).2.26(3H,s).3.86(1 H.dd),4.46(1 H,t).4.55(1 H,d).4.95(2H.ABq),5.02-

5.14(1H.m).5.70(1H.d).6.71(1H.d).6.93(1H.t).7.02(1H.brs).7.11-7.47(15H.m)7.76{1H,d),10.1^

Step2

Preparation of 1 -[1 -(2-toluoylmethyl)-2-Qxo-5-pivaloyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yn-3-[3-(N-hydroxy-

carbamoyl)phenyl]urea

[0256] Step 5 of Example 3 1 was repeated except that 1 -[1 -(2-toluoyimethyl)-2-oxo-5-pivaloyI-1 ,3.4.5-tetrahydro-2H-

1.5-benzodiazepin-3-yi]-3-[3-(N-benzyloxycart)amoyl)phenyl]urea was used instead of 1-[1-[N-(1-methylpiperidin-4-

yl)]caribamoylmethyl-2-oxo-5-pivaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3- yl]-3-(3-benzyiQxycarbonylphe-

nyl)urea hydrochloride, to thereby obtain the title compound.

Melting point: 1 92-1 96*'C

^H-NMR(DMSO-d6)6:
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0.95(9H.s).2.45(3H,s).3J1(1H.dd)A27(1H,t).4.44-4.60{lH.m)A90(1Kd^^

7:61(10Km).7.70{1H.brs).7.97{1H,d).8.95(2H.brs).11.09(1Kbrs)

MS{FAB)m/z:572{MH)''

Example 64

Preparation of N-[3-[3-[1 -(2-toIuoylmethyI)-2-oxo-5-pivaloyt-1 .3.4,5-tetrahydro-2H-1 ,Sbenzodiazepin-3-yl]ureido]ben-

2oyl]glydne

Step1

Preparation of 1-[1-(2-toluoyInaethyl)-2-oxo-5-pivaloyl-1,3,4,5-tetrahydro-2H-1,54}enzodiazepin-3-yl]-3^3-(N-et^

cartx5nylmethyl)carbamoylphenyl]urea

[0257] Step 1 of Example 63 was repeated except that glydne ethylester was used instead of o-benzylhydroxylamine

hydrochloride, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .08(9H.S). 1 .27(3H,t),2.40(3H,s).3.88(1 H.d),4.03{1 H.dd).4. 1 4-4.28(3H,m).4.42(1 H,t).4.54(1 H.d).4.90-

5.05(1Km).5.64(1H.d).6,56(1H,d).7.07(1H.t).7.20-7.52(12H,m).7.75(1H.d)

Step 2

Preparation of N-[3-[3-[1 -(2-toluoyimethyl)-2-oxo-5-plvaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ureido]ben-

zoyOglydne

[0258] Lithium hydroxide(151 mg) in water(10 ml) was added to a solution of 1-[1-(2-toluoy!methyl)-2-oxo-5-pivaloyl-

1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-[3-(N-ethoxycarbonylmethyl)cart>arnoylphenyO mg) in metha-

nol (30 ml), the mixture was stirred at room temperature for one hour.The reaction mixture was concentrated under

reduced pressure,adjusted to pH 2 with 1 N hydrochloric acid and extracted with methylene chloride.The organic layer

was washed with saturated brine,dried over anhydrous magnesium sulfate ernd the solvent was evaporated under

reduced pressure.The mixed solvent of isopropyl ether and ethanol was added to the obtained compound and solidified

and collected by filtration.to thereby obtain 320 mg of the title compound(Yield:72.4%).

Melting point:1 80-1 87*»C

""H-NMRCCDCyS:
1 .04(9H.s).2.40(3H,s).3.50-5.00(1 H.br).3.77-3.89(1 H,m),3.95-4. 1 6(2H.m).4.47(1 H,t).4.61 (1 H,d),4.69-

4.95(1H.m).5.49(1H.d).6.75(1H,d).7.05(1H,t),7.17-7.52(11H,m),7.58-7.82(2H,m)

MS{FAB)m/z:614(MH)+

Example 65

Preparation of 1 -[1-(2-toluoylmethyl)-2-axo-5-pivaloyl-1 .3.4.5-tetrahydro-2H-1,5-benzodiazepin-3-yl]-3-{3-methoxycar-

bonylpheny1}urea

[0259] Step 3 of Exanrple 10 was repeated except that methyl 3-amino benzoate was used instead of ethyl 3-amino

benzoate and that 1-(2-toluoylmethyO-2-Qxo-3-amino-5-pivaloyl-1.3.4,5-tetrahydro-2H-1,5-benzodiazepine obtained

from Step 3 of Example 1 was used instead of 1-tert-butylcarbonylmethyl-2-oxo-3-amino-5-pivaloyl-1,3,4.5-tetrahydro-

2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

Melting point:201-207*'C (decomposition)

^H-NMR(CDCl3)6:

1.05(9H.s).2.49(3H.s),3.85(3H.s).4.00(1H,dd) ,4.39(1 H,t)A42(1H.d).4.87(1H.d t) .5.54(1 H.d).6.30(1H.d),7.1 6-

7.69(12H.m),7.93-7.99(1 H.m)

MS(FAB)m/z:571(MH)+
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Example 66

Preparation of 3-[3-[1 -{2-toIuoylmethyl)-2-oxo-5-(piperidin-2-yl)cart>onyl-1 ,3.4,5-tetrahydro-2H-1 .S-benzodiazepin-a-

yllureidoJbenzoic ackJ hydrochloride

Stepi

Preparation of 1 i^ -(2-toluoylmethyO-2-oxo-5-(1 -benzy!oxycartx)nyIpiperidln-2-yl)cafbonyl- 1 .3.4.5-tetrahydro-2H-1 .5-

benzodiazepin-3-yO-3-(3-benzyloxycartx)nylphenyl)urea

[0260] Step 2 of Example 10 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycart)onylamino-5-(1-

benzylaxycartx)mylpiperidin-2-yi)cart)onyl-1.3.4,5-tetrahydro-2H-1,5-benzodiaze^ obtained from Step 2 of Example

60 was used instead of 1-tert45utylcartx)nylmethyl-2-oxo-3-tert-butoxycarbonyiamino-5i3ivaloyl-1.3.4.5-tetra^^

1.5-benzodiazepine.subsequently. in a similar manner to Step 3 of Example 56. to th^eby obtain the compound.The

compound was purified by silica gel column chromatography(methylene chlorideiethyl acetate=20:1),was separated

into 1 .26 g of first eluent that was yellow oily title compound A and 0.93 of second eluent that was yellow oily title com-

pound B.

Physicochemical data of (A)

[0261]

^H-NMR(DMS0-d6.1 00°C)6:
1 .20-2.10(6H.m).2.45(3H.s).3.00-3.20{1 H.m).3.70-3.88(2H.m).4.34(1 H,t).4.47-4.65(2H.m).4.67-

4.83(2H,m).4.90(1H.d).5.32(2H,s),6.54{1H,d)J.15-7.62(20H.m)7.71(1H,d).8.00{1H.t).8.91(1^

Physicochemical data of (B)

[0262]

"H-NMRCCDCyS:
1.20-1.80(6H,m).2.48(3H,s).3.40-3.68(1H,m).3.80-4.20(2H,m).4.40-4.60{2H,m),4.70-5.25(4H,m),^

5.60(1H.m),6.22(1H.d).6.78(1 H,br),7.05-7.83(21 H,m),7.94(1 H.d)

Step2

Preparation of 3-[3-[1 -(2-toluoylmethyi)-2-oxo-5-(piperidin-2-yl)carbonyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yI]ureido]benzoic acki hydrochloride

[0263] Compound(B) (860 mg) obtained from Step 1 was dissolved in methanol (20 ml),palladium hydroxide(86 mg)

and 1 N hydrochloric acid(1 .2 m) were added, and then stirred at room temperature for 3 hours under hydrogen atmos-

phere. After the reaction mixture was filtrated and the filtrate was concentrated under reduced pressure, toluene was

added and azeotropic distilled.The mixed solvent of isopropyl ether and ethanol was added to the obtained cortipound

and solidified and collected by f iftration.to thereby obtain 600 mg of the title compound(B1)(YieId:91 .3%).

Melting point:221-226°C (deconposition)

^H-NMR(DMSO-d6)6:

1.00-1.85(6H.m),2.70-4.00(4H,m).4,36(1HJ).4.54-4.68{1H.m).5.11(1H,d).5.39(1H.d).6.93(1H.d),^ .

8.05(12H.m).8.74(1 H.br),9.31 (1 H.brs).9.48(1 HM12.80(1 H.br)

MS(FAB)m/z:584(MH)*

[0264] Furthermore.same procedure was carried out for compound (A), to thereby title compound(A1 ).

Melting point:222-226**C (deconposition)

^H-NMR(DMSO-d6)6;

1 .00-2.30(6H.m),2.37(3H.s),2.80-3.60{3H.m).3.68-3.85(1 H.m).4.48-

4.68(2H,m).5.31(1H.d),5.58(1H.d)7-01(1H.d)J.28-7.75(10H.m)J.85-8.04(2H.m).8.70-9.30(3H.m)J2.80(1H,^^^

MS(FAB)m/z:584(MH)*
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Example 67

Preparation of 3-I3-[1 -(2-toluoylmethyO-2-oxo-5-(pyrrolidin-2-yl)cart)onyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzcdiazepin-3-

yljureidojbenzoic acid hydrochloride

Step1

Preparation of 2-oxo-3-tert43irtoxycart)onyIanrnno-5-[(N-benzyloxycartx)nyOpyrrolidin-2-yl]carbonyl-1 ,3,4.5-tetrahydro-

2H-1 ,5-benzodiazepine

[0265] Step 1 of Example 60 was repeated except that (N-benzyloxycart)onyl)proline was used instead of (N-benzy-

loxycarbonyOpipecholinic acid.The resultant product was purified by silica gel column chromatography(n-hexane:ethyl

acetate=1 :1). to thereby obtain 1 .68 g of first eluent that was colorless oily title compound (A) and 1 .34 g of second elu-

ent that was colorless solid title compound (B).

Physiochemical data of (A) -

[0266]

1 H-NMR{DMSOd6. 1 00<»C)&:

1 .37(9H,m)J .65-2J 5{4H,m),3.30-3.47(2H.m).3-50-4.04(2H.m).4.15-4.30(1 H.m),446-4.70(1 H.m).4.92-

5.12{2H.m),6.68(1H.d),7.18-7.48(9H,m),9.65(1H.brs)

Physiochemical data of (B)

[0267]

^H-NM R(DfWISO-d6, 1 0C^QS:

1.34(9H.s),1.45-1.90(4H.m).3.28-3.60(3H.m)A08-4.26(2H.m),4.50-4.68{1H.m).5.06(2H.s),6.60-€72(

7.50(9H.m).9.76(1H,brs)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-34ert-butQxycarbonylamino-5-[(N43enzyloxycarbonyl)pyrrolidin-2-yOca^

1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0268] St^ 2 of Example 1 was repeated except that the compound (A) obtained from Step 1 was used instead of 2-

oxo-3-tert-butoxycarbonylamino-5-pivaloyM ,3,4.5-tetrahydro-1 ,5-benzodiazepine, to thereby obtain the title compound

(A1).

^H-NMR(CDCl3)6:

1.40(9H,s),1.70-2.30(4H.m).2.61(3H,s),3.36-3.50(1H.m).3.56-3.68(1H.m).3.80-3.98(2H.m).4.47(1H,d).4.55-

4,72(2H,m),4.95(1H,d).5.15{1H,d),5.63{1H,d).5.86{1H.d),7.06-7.50{12H,m),7.84(1H.d)

[0269] Furthermore, the title compound(BI) was obtained.by using the compound (B) obtained from Step 1 . in a sim-

ilar manner as above.

^H-NMR(DMSC>d6)5:

1.34(9H.s). 1.50-1 .95{4H.m).2.42(3H.s),3.26-3.62(3H.m).4.12-4-40(2H.m).4.47-4.64{1H,m).4.78-

5.00(1H,m).5.08(2H.d),5.37(1H.d).6.85(1H.d),7.04-7.16(1H,m),7.22-7.60(10H.m),7.73(1H,d),7.93(1H,d)

Step 3

Preparation of 1-[1 -(2-toluoylmethyl)-2-oxo-5-((N-benzyloxycarbonyl)pyn'o!idin-2-yl]cartx)nyl-i ,3,4.5-te(trahydro-2H-1 ,5-

benzodia2epin-3-yl]-3-(3-benzyloxycart)onylphenyl)urea

[0270] Step 2 of Example 10 was repeated except that the compound (A1) obtained from Step 2 was used iretead of

1 -tert-butylcarbonylmethyl-2-oxo-3-tert-butoxycarbonylamino-5iDivaloyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodi-
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azepine.Subsequently» in a similar manner to Step 3 of Exanple 56. to thereby otstain the title compound (A2).

^ H-NMR{DMS0<l6. 1 00<'C)6:

1J0-2J3(4H.m),2.45(3H.s).3.36-3.49(2H.m).3.64-4.12(2H.m).4.30-4.70(3H.m),4.92-5.l6(2^

5.70(1H.br).6.56(1H,d).7.20-7.80{21H,m),8.00(1H.brs).8.90(1H.brs)

[0271 ] Furthermore, the title compound{B2) was obtained.by using the compound (B1 ) obtained from Step 2Jn a sim-

ilar manner as above.

^H-NMR(DMSO-d6)6:

1 .53-1 .95(4H.m).2.44(3H.s).3.25-3.77(3H.m).4. 1 7-4.65(3H.m),4.86-

5.13(3H,m).5.32(2H,s).547{1H,d).6.72(1H,d),6.86(1H.d).7.15(1H,t)J.28-7.63(17H.m),7.75(1H.d).7.93-

8.00(1 H,m),8.03-8.07(1 H,m).9. 1 1 (1 H.d)

Step 4

Preparation of 3-{3-[1 -(2-toluoylmethy[)-2-oxo-5-(pyrrolidin-2-yl)carbonyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]ureido]benzoic acid

[0272] Step 5 of Example 31 was repeated except that the compound(A2) obtained from Step 3 was used instead of

1 -[1 -[N-(1 -methylpiperidin-4-yl)]carbamoylmethyl-2-oxo-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yi]-3-(3-

benzyloxycarlx)nyIphenyl)urea, to thereby obtain the title compourtd(A3).

Melting point:225-230'*C (decomposition)

^H-NMR(DMSOKl6)6:

1.75-2.40(5H,m).2.44(3H.s),3.05-3.50(1H.m).3.66-3.83(2H,m),4.53-

4.73(2H.m),5.27(1H.d),5.36(1H.d).6.98(1H.d).7.28-7.74(10H.m).7.90-

8.05(2H,m),8.83(1H.br).9.24(1H.brs),9.48(1Kbr),12.80(1H.br)

MS(FAB)nVz:570(MH)+

[0273] Furthermore, the title compound(B3) was obtained.by using the compound (82) obtained from Step 3. in a sim-

ilar manner as above.

Melting point:21 9-224«C (decomposition)

^H-NMR(DMSO-d6)6:

1 .43-1 .91 (4H,m).2.43(3H.s).3. 1 0-3.20(2H.m).3.84(1 H.dd).4.27(1 H,t).4.42(1 H.t).4.56-

4.70(1 H,m).5.07(1 H.d),542(1 H.d).6.92(1 H.d). 7.27-7.78(1 OH.m).7,91 -8.04(2H,m).9.00-1 0.00(3H.br).1 1 .50-

1 2.50(1 H,br)

MS(FAB)m/z:570(MH)+

Example 68

Preparation of 1 -[1-IN-(tetrazol-5.-yl)carbamoy!methyl]-2-oxo-5-pivalcyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-

3-(3-methylphenyl)urea

Step 1

Preparation of 1 -[1-benzyloxycarbonylmethyl-2-oxo-5iDivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-

methylphenyl)urea

[0274] Step 3 of Example 1 was repeated except that the 1-benzyloxycarbonyImethyl-2-oxo-3-tert-butQxycarbo-

nylamino-5-pivaloyl-1,3.4.5-tetrahydro-2H-1,5-benzodiazepine obtained from Step 1 of Example 54 was used instead

of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonytamino-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine.Subse-

quently.in a similar manner to Step 4 of Example 1 ,to thereby obtain the title compound.

Melting point:136-140*C

^H-NMR(CDCl3)5:

1.00(9H.s).2.30(3Ks).3.91(1H.d),3.95(1H.dd).4-34{1H.t),4.65-
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478(1H,m).5.03(1H,d).5.21(2H.s).6.06(1H.d).6.83(1H.d).7.04-7.47(13H.m)

MS(FAB)m/z:543{MH)+

Step 2

Preparation of (3-(3-rnethylpheriyl)ureido-2K)xo-5iDivaloyl-1.3.4,5-tetrahydro-2H-1,543erizod^^ acid

[0275] Step 4 of Example 30 was repeated exc^ that the 1 -(1 -benzyloxycartx)nylmethyl-2-oxo-5-pivaIoyl-1 .3,4.5-tet-

rahydro-2H-1,5-benzodiazepin-3-yl]-3-(3-methylphenyl)urea was used instead of 1-t1-{N-phenyl-N-ben2yloxyethylcar-

bannoylmethyl)-2-oxo-5-piva!oyl-1 .3.4,5-tetrahydro-2H-1 ,545enzodia2epin-3-yi]-3-(3-cart30xyphenyf)urea. to thereby

obtain the title compound.

^H-NMR(CDCl3)6:

0.98(9H.s).2.22(3H.s).3.85(1 H,dd),4.35(2H.dd), 4.53(1 H.t).4.70-4.84(1H.m).6.33-6.45(1 H,m).6.72-

6.82(1H.m).7.00-7.16(3H,m).7.23-7.36(4H,m),7.40-7.50(1H.m).7.80(1Kbrs)

St^3

Preparation of 1 -[1-[N-(tetrazol-5-yi)carbamoyImethyl]-2-oxo-5-pivaIoyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yI]-

3-(3-methylphenyi)urea

[0276] 5-Aminotetrazole(104 mg) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride(194 mg) were

added to a solution of [3-(3-methy!phenyOureido-2-oxo-5i3ivaloyl-1»3.4,5-tetrahydro-2H-1.5-benzodiazepin-1-yfl

acid(306 mg) in anhydrous methylene chloride(20 ml), the mixture was stirred at room temperature overnightThe reac-

tion mixture was concentrated under reduced pressure, the residue was purified by silica gel column chromatogra-

phy(chloroform:methanol=10:1), the mixed solvent of isopropylether and ethanoi was added.solidified.and fOtrated.to

obtain 1 1 5 mg of the title compound as a white solid.

iH-NMR(DMSO-d6.100"C)5:

0.97(9H.s).2.21 (3H,s),3.71 (1 H.dd).4.19(1 H.d).4.20(1 H,dd).4.50(1 H.ddd),5.08(1 H.d),6.49(1 H.d).6.66-

6.73(1 H.m),7.00-7.17(3H.m),7.33-7.58(4H.m).8.53(1H.brs)

MS(FAB)m/z:558(M+K)*

Example 69

Preparation of 3-[3-(1-phenacyl-2-Qxo-5-pivaloyl-1.3.4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl)ureido]benzoic acid

Step 1

Preparation of 1 -phenacyl-2-oxo-3-tert4xitQxycarbonylamino-5-pivaloyl-1 .3.4,5-tetrahydro-2H-1 .S-benzodiazepine

[0277] Step 2 of Example 1 was repeated except that 2-bromoacetophenone was used instead of 2-bronrKD-2*Hfneth-

ylacetophenone, to thereby obtain the title compound. .

^H-NMR(CDCl3)6:

1 .04(9H.s).1.40(9H.s),3.98(1 H,dd),4.27(1 H.dd),4.56(1 H,d),4.56-4.61 (1 H,m).5.52(1H.d).5.74(1 H.d),7.22-

7.43(4H.m).7.49-7.55(2H.m),7.61 -7.67(1 H.m).8.01-8.05(2H.m)

Step 2

Preparation of 1-(1-phenacyl-2-oxo-5i)iva!oyl-1,3,4,5-tetrahydro-2H-1.5-benzodia2epin-3-yl)-3-(3-ethoxycar^

nyl)urea

[0278] Step 2 of Example 10 was repeated except that 1-phenacyi-2-oxo-3-tert-butoxycartx)nyiamlno-5-piyaloyl-

1,3,4.5-tetrahydro-2H-1.S-benzodiazepine was used Instead of 1-tert-butytcart)onylmethyl-2-oxo-3-tert-buloxycartx)-

nylamino-5-pivaloyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepine.Subsequently, In a similar manner to Step 3 of Example

10, to thereby obtain the title compound.
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^H-NMR(CDCl3)6:

1.06(9H.s)J.35{3H.t).3.98{1H.dd).4.29-4.43(1H,m),4.59(1H,d).4.88(1H.cicW).5.^

7.66(1 1 H,m),7.91 (1 H,s)J.98(2H.d)

Step 3

Preparation of 3^3-{1-phenacyl-2-oxo-5-pivaloyi-1,3,4,5-tetrahyclro-2H-1,54)enzodiazepin-3-^ acid

[0279] Step 4 of Example 10 was repeated except that 1 -{1 -phenacyi-2-oxo-5-pivaloyl-1 .3.4,5-tetrahydro-2H-1 .5-ben-

zodiazepin-3-y()-3-(3-ethoxycarbonyiphenyl)urea was used Instead of 1-(1-tert-butylcart>onylmethyl-2-oxo-5-pivaloyl-

1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-ethoxycartx)nylphenyl)urea. to thereby obtain the title conpound.

^H-NMR(CDCl3)6:

1 .10(9H.s).4. 1 7{1 H.dd).4.43(1 H.dd).4.67(1 H.d).4.80-4.84{1 H.m).5.71{1 H,d),7.23-8.33(16H.m)

MS(FAB)m/z:543{MH)+

Example 70

Preparation of (-)-3-[3-(1 -tert-butylcartx)nylmethyl-2-oxo-5-phenyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)ure-

ido]benzoic add

Step1

Preparation of 1-(1-tert-butylcarbonylmethyl-2-oxo-Sphenyl-1,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-ben-

zyloxycart)onylphenyl)urea

[0280] biphenylphosphoryl azide(1 .1 g) and triethylamine(0.62 ml) were added to a solution of isophthalic acid mono-

benzyl ester(792 mg) in dioxane(20 ml), the mixture was stirred intemal temperature at 60°C for 20 minutes and internal

temperature at 80'C for 2 hours.After the reaction mixture was allowed to cool to room temperature, a solution of 1-tert-

butylcarbonylmethyl-2K)xo-3-amino-5iDhenyl-1,3,4,54etrahydro-2H-1.54)enzodiazepine(723 mg) obtained from Step 1

of Example 33 In dioxane(5 ml) was added to the reaction mixture.The reaction mixture was stinred at room temperature

for 30 minutes.The mixture was concentrated under reduced pressure,chloroform(50 ml) was added to the resultant

residue.and washed with saturated aqueous sodium blcaitx)nate.After dried over anhydrous sodium sulfate, the solvent

was evaporated under reduced pressure, the mixed solvent of isopropyl etiier and ethyl acetate was added to the resi-

due for trituration, to thereby obtain 674 mg of the title conrpound as a colorless solid(Yield:54%).

^H-NMR(CDCl3)5:

1 .22(9H,s).3-77{1 H,dd),4.1 9(1 H.dd),4.50(1 H.d),4.85-4,95(1 H,m),5,07(tH.d).5.32(2H,s), 6.26(1 H.d).6.76-

7.67(1 8H.m).7.93(1H,s)

Step2

Preparation of 3-[3-(1 -tert-butylcarbonylmetiiyl-2-Qxo-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepln-3-yl)ure-

idojbenzolc add

[0281 ] Methanol (20 ml) and 10% palladium carbon(68 mg) were added to 1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-phe-

nyi-1 ,3.4,5-tetrahydro-2H-l,5-benzodiazepin-3-yi)-3-(3-benzyloxycarbonylphenyl)urea(635 mg). the mixture was

stinred at 50°C under hydrogen atmosphere for 2 hours.The reaction mixture was filtrated, the filtrate was concentrated

under reduced pressure.The residue was dissolved in 2 N aqueous sodium hydroxide,washed with ether.adjusted to pH

2 with concentrated hydrochloric add.and extracted with chloroform.The organic layer was dried over anhydrous mag-

nesium sulfate.The solvent was evaporated under the pressure, the mixed solvent of isopropyl ether and ethyl acetate

was added to the residue for trituration, and collected by filtration.to thereby obtain 144 mg of the titie compound as a

colorless solid.

Melting polnt:237'C (decomposition)

^H-NMR(CDCl3)6:

1 .29(9H.s).3.72(1 H.dd).4.32(1 H.d),4.43(1 H,dd),4.81 -4.90(1 H.m).5.23(1 H.d).7.1 3-

8.41(13H.m),7.50(1H.d).8.29(1H,s),10.71-10.77(1H.br)
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MS(FAB)m/z:515(MH)+

Step 3

Preparation of 1 •tert4)utyIcarbonyImetlTyl-2-oxo-3-({2S)-(2-tert-butoxycartx)nyIamino-^

nyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0282] 1-tert-BiJtyIcartx3riylmethyl-2-oxo-3-arnirTO-5iDhenyl0.3,4,5-tetra^ g) was

dissolved in anhydrous N, N-dimethy!fornnamide(30 ml) under argon atmosphere. N-tert-butoxycarbonyl-L-phenyla-

lanine(3.00 g),1-hydroxybenzotriazole(1.73 g),1-ethyl-3-{3-dimethylaminopropyOcartX)diimide hydrochloride(2.17 g)

and triethylamine(2.0d.g) were added at ice-cooling, thereto the mixture was stin-ed for 5 minutes under ice-copling.and

stin-ed at room tennperature for one hour.Water and ethyl acetate were added to the reaction mixture.separated, the

organic layer was successively washed with water and saturated brine.dried over anhydrous sodium sulfate,and the sol-

vent was evaporated under reduced pressure.The residue was purified by silica get column chromatography(n-hex-

ane:ethyl acetate=2:1).to thereby obtain 6.17 g of the title compound.

^H-NMR(CDCl3)6:

1.25 and 1.26(9K each s).1,41 (9H.s),3.03(2H,br).3.1 4-3.22 and 3.43 - 3.50(1H.each m).4.00-4.50(4H,m),4.73-

4.82(1H,m),4.98(1H,br),5.10{1H,d),6.65-6.95(4H,m),7.06-7,37(10H,m)

Step 4

Preparation of 1 •tert-butylcartx)nylmetiTyl-2-oxo-3-[(2S)-(2-anruno-3-phenyIpropionylamino]-5-phenyl-1 ,3,4,5-tetrahy-

dro-2H-1 .S-benzodiazepine

[0283] 1-tert-butylcartx)nylmethyl-2-Qxo-3-[(2S)-2-tert-butoxycartx)nyiamino-3-phenylpropionyianTino

1,3,4.5-tetrahydro-2H-1,5-ben2odiazepine{6.17 g) was dissolved in 4N HCI-dioxane(30 ml).the mixture was stin-ed at

room temperature for 3 hours.The reaction mixture was concentrated under reduced pressure, saturated aqueous

sodium bicart>onate and ethyl acetate were added to the residue,separated, the organic layer was successively washed

with water and saturated brine,dried over anhydrous sodium sulfate.and the solvent was evaporated under reduced

pressure.The residue was purified by silica gel colunrm chromatography(ethyl acetate saturated witii water),separated

into compound(A) of first eluent and compound(B) of second eluent and purified.to tiiereby obtain 2.29 g of the title

conpound (A) and 2.48 g of title compound(B).

Physiochemical data of (A)

[0284]

^H-NMR{CDCl3)6:

1 .25(9H.s). 1 .53(2H,br).2.78(1 H.dd).3.2d(1 H.dd).3.48(1 H.dd).3.62(1 H.dd).4. 19( 1 H.dd).4.32(1 H.d).4.81 -

4.91 (1 H.m).5.1 3(1 H.d).6.77(2H.d),6.87{1 H,t).7.09-7.38(1 1 H,m).8. 1 4(1 H.d)

Physiochemical data of (B)

[0285]

^H-NMR(CDCl3)6:

1 .26(9H.s). 1 .63(2H,br).2.67(1 H,dd),3.21 (1 H.dd).3.43(1 H.dd),3.58(1 H.dd).4. 16-4.23(1 H,m).4.33(1 H.d) ,4.79-

4.89(1 H.m),5. 1 3(1 H,d).6.76(2H.d).6-87(1 H,t).7.09-7.36(1 1 H.m).7.87(1 H.d)

Steps

Preparation of 1 •tert-butyicarbonylmethyi-2-oxo-3-[(2S)-2-(N-phenylthioureido)-3-phenylpropionylamino]-5-phenyl-

1 .3.4.5-tetrahydro-2H-1 .S-benzodiazepine

[0286J The compound(A.2.29 g) obtained from Step 4 was dissolved in anhydrous methylene chloride(20 ml).phenyl

isothiocyanate(1.21 g) was added dropwise.the mixture was stirred at room tennperature for 2 hours.The reaction mix-

ture was concentrated under reduced pressure, the residue was purified by silica gel column chromatography(n-hex^

72



EP0 945 445 A1

ane:ethyl acetate=2:1), to thereby obtain 2.91 g of the title compound(AI).

^H-NMR(CDCl3)6:

- 1.27(9H.s),3J7(2H.d).3.55(1H.dd).4.16-4.29(2H.m)A71-4.77(1H.m).5,12-5.22(2H.m)3

5 7.36(18H,m),7.83(1H,s)

[0287] Furthermore, the title corTpound(BI) was obtained.by using the compound(B) obtained from Step 4, in a sim-

ilar manner as above.

10 ^H-NMR(CDa3)6:

1 .23(9H.s).2.95{1 H.dd),3J 4(1 H.dd),3.41 (1 H.dd).3.97(1 H.dd).4.25(1 H.d).4.67-4.77(1 Km).5.08{1 H,^^

5.23(1H.m).6.45(1H.d).6.68-6.76(4H,m),6.88(1H,t).7.04-7.40(18H,m).7.78(1H,s)

Steps

15

Preparation of (+)-1 -tert-butylcarbonylmethyi-2-oxo-3-amino-5-phenyl-1 .3,4,5-tetrahydro-2H-1 .S-benzodiazepine

[0288] The compound(A1 .2.91 g) obtained from Step 5 was dissolved in trifluoroacetic acid (30 ml), and stirred at 50-

60 °C for 30 minutes.The reaction mixture was concentrated under reduced pressure, saturated aqueous sodium bicar-

20 t>onate and ethyl acetate were added to the residue, separated, and extracted with ethyl acetate.The organic layer was

successively washed with water and saturated brine and dried over anhydrous sodium sulfate. The solvent was evapo-

' rated under reduced pressure, the residue was purified by silica gel column chromatography(chloroform:metha-

nol=20:1). to thereby obtain 0.85 g of the title compound.Optical purity was 99%ee by HPLC analysis.

25. [a]D25(C=1.MeOH) :+87'

Step 7

Preparation of (-)-1-tert-butylcarbonylmethyl-2-oxo-3-anTino-5-phenyl-1,3.4,5-tetrahydro-2H-1,5-ben20dia^

30

[0289] The compound(B1 .3.15 g) obtained from Step 5 was dissolved in trifluoroacetic acid (30 ml).stirred at 50-60**C

for 30 minutes.The reaction mixture was concentrated under reduced pressure, saturated aqueous sodium bicartxsnate

and ethyl acetate were added to the residue,separated, the organic layer was washed with water and saturated

brine,arKi dried over anhydrous sodium sulfate.The solvent was esraporated under reduced pressure.the residue was

35 purified by silica gel column chromatography(chloroform:methano]=20:1). to thereby obtain 0.83 g of the title com-

pound.Optical purity was 99%ee by HPLC analysis.

[o^D25(C=1.MeOH) :.89<»

40 Step 8

Preparation of (+)-3-[3-(1 -tert-butyIcartx)nylmethyl-2-oxo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben20diazepin-3-yl)ure-

ido]benzoic add

45 [0290] Step 1 was repeated by using (+)-1-tert-butylcartX3nylmethyl-2-oxo-3-amino-5-phenyl-1.3,4.5-tetrahydro-2H-

1.5-benzodiazepine obtained from Step G.Subsequently, the resultant compound was dissolved in tetrahydrofuran.pal-

ladium carbon was added, the mixture was stin-ed at room temperature under hydrogen atmosphere for 8 hours. Palla-

dium carbon was rerrwved by filtration, the filtrate was concentrated under reduced pressure, and the residue was
purified by silica gel column chromatography(chloroform:methanol=20:1). to thereby obtain the title conpound.Optical

50 purity was 99.4%ee by HPLC analysis.

[a]D25(C=1,MeOH) :+147.r
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Steps

Preparation of {-)-3-[3-(1 -tert-butylcartx)nylmethyl-2-oxo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yl)ure-

ido]benzoic add

[0291] Step 8 was repeated by using (-)-1-tert4)utylcarbonylmethyl-2-oxo-3-amino-5i3henyl-1,3,4,5-tetrahyd^^

I.S-benzodiaz^ine obtained from Step 7, to thereby obtain the title compound.Optical purity was 99%ee by HPLC
analysis.

[a] (C=1.MeOH) r-m.S*'

Example 71

Preparation of 1 -(1 -tert-butylcarbonylmethyl-2-oxo-5iDhenyl-1 .3,4.5-tetrahydro-2H-1 ,5-ben20diazepin-3-yl)-3-(3-meth-

yiphenyljurea

[0292] Step 1 of Example 43 was repeated except that 1-tert-butylcarbonyimethyl-2-oxo-3-amino-5i3henyl-1,3,4,5-

tetrahydro-2H-1 .S-benzodiazepine obtained from Step 1 of Example 33 was used instead of 1 -(2-toluoylmethyl)-2-oxo-

3-amino-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

Melting point:266-267**C (deconposition)

• ''H-NMR(CDCl3)6:

1 .24(9H.s).2.28(3H.s).3.65(1 H.dd).4,27{1 H.dd).4.40(1 H,d).4.88(1 H,dt),5. 1 1 (1 H. d).6.07(1 H.d),6.63(1 H.s),6.77-

7.25(13H.m)

IR(KBr)cm-

^:3372.2971. 1717,1684.1659,1593,1553,1497,1426.1296.1237,776,760,747,691

MS(FAB)m/z:485(MH)+

Example 72

Preparation of 3-[3-[1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]ureido]pheny-

lacetic acid

Step1

Preparation of 1-[1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-1.3,4.5-tetrahydro-2H-1,54Denzodiazepin-3-yl]-3-^^^

bonylmethylphenyl)urea

[0293] Step 3 of Exanrple 10 was repeated except that methyl (3-amlnophenyl)acetate was used instead of ethyl 3-

aminobenzoate,and that 1 -(2-toluoylmethyi)-2-oxo-3-amino-5-pivaloyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepine

obtained from Step 2 of Example 56 was used instead of 1-tert-butylcart5onylmethyl-2-oxo-3-amino-5-pivaloyl-1 ,3,4,5-

tetrahydro-2H-1 .5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDCl3)5:

1 .04{9H.s),2.51 (3H.s).3,53(2H.s).3.65(3H.s),4.01 (1 H,dd).4.36(1 H.dd).4.43(1 H. d),4.77-

4.84(1 H.m),5.50(1H,d),6.09(1 H.brs),6.88-7.68(13H,m)

Step 2

Preparation of 3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-pivaloyl-1 ,3.4,5-tetrahydrc>-2H-1 ,5-benzodiazepin-3-yl]ureido]pheny-

lacetic acid

[0294] Step 4 of Example 10 was repeated except that 1 -[1 -(2-toluoylmethyl-2-oxo-5-pivaloyl-1 ,3.4,5-tetrahydro-2H-

1,5-benzodiazepin-3-yI]-3-{3-methoxycarbonylmethylphenyl)urea was used instead of 1-(1-tert-butylcartx)nylmethyI-2-

oxo-5-pivalcyl-1,3,4.5-tetrahydro-2H-1.5-benzodiazepin-3-yl)-3-(3-ethQxycarbonyIphenyOurea, to thereby obtain the

title connpound.

^H-NMR(CDCl3)6:
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1 .04{9H.s),2.50(3H.s).3.56{2H.s).3.98{1 H.dd).4.34(1 H.dd).4.53(1 H.d).4.82(l H, dt).5.43(1 H.d).6.52-

7.69(14H.m).12.00-13.00(1Kbr)

IR(KBr)crTT^ :2971 ,1 700-1 620. 1 597. 1561 .1 499.1 458.1 397, 1 320, 1223,758

MS(FAB)m/2:571(MH)*

Example 73

Preparation of 4-{3-[1-(2-toluoylmethyI)-2-oxo-5-pvaloyl-1 ,3.4.5-teftrahydro-2H-1 .5-benzodiazepin-3-yl]ureido]ben20ic

acid

Step1

Preparation of H1-(2-toluoylrTiethyO-2-oxo-5-pivaloyl-1,3.4.5-tetrahydro-2H-1.54)enzodiazepln-3-^

bonylphenyl)urea

[0295] Step 3 of Example 10 was repeated except that methyl 4-aminobenzoate was used instead of ethyl 3-ami-

nobenzoate and that 1-{2-toluoy!methyl)-2<)xo-3-arnino-5-pivaloyl-1.3.4.5-tetrahydro-2H-1.5-benzodiazepine obtained

from Step 2 of Example 56 was used instead of 1 -tert-butylcartx)nylmethyl-2-Qxo-3-amino-5-pivaloyl-1 ,3,4.5-tetrahydro-

2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .05(9H.s).2.48(3H.s).3.85(3H,s).3.98(1 H.dd).4.38(1 H,dd).4.39(1 H.d).4.83-

4.87(1H.m).5.55(1H.d),6.45{1H,d).7.16-7.49(9H.m).7.63(1H,d).7.69(1H.brs).7.84(2H.d)

Step 2

Preparation of 4-[3-[1-(2-toluoylmethyO-2-oxo-5-pivaloyi-1 ,3.4,5-tetrahydro-2H-1 .5-ben20dia2epin-3-yl]ureldo]benzoic

acid

[0296] Step 4 of Example 1 0 was repeated except that 1 -(1 -(2-toluoylmethyt)-2-oxo-5-pivaloyl-1 .3,4.5-tetrahydro-2H-

1,5'benzodiazepln-3-yl]-3-(4-methoxycartMnylphenyl)urea was used instead of 1-(tert-butylcarbonyimethyl-2-oxo-5-

pivaloyl-1 ,3.4,5-tetrah^dro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-ethaxycarbonytphenyi)urea. to thereby obtain the title com-

pound.

Melting point:231 -233''C (decomposition)

^H-NMR(DMSCK!6)6:

0.95(9H.s).2.44(3H.s),3.72(1H.dd),4.28(1H,dd),4.50-4.54{1H.m).4.90(1H,d),5.46(1H.d).6.82(1H.d).7.33-

7.60(9H.m).7.79(2H.d).7.88(1H;d).9.19(1H.s),12.51(1H.brs)

IR(KBr)cm*^:3355.1719,1671. 1617.1597.1541,1499.1418,1325,1291. 1219.1173,774,752

MS(FAB)nrT/z:557(MH)+

Example 74

Preparation of 3-[3-(1 -tert-butoxycarbonylmethyl-2-oxo-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)ure-

ido]benzoic add

Stepi

Preparation of 1 -tert-butoxycartx)nylmethyl-2-oxo-3-benzyloxycarbonylamino-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 .5-

benzodiazepine

[0297] Step 1 of Example 50 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 ,3,4,5-tetrahy-

dro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5-cyclohexylcartx)nyl-1,3,4,Stet-

rahydro-2H-1 ,5-benzodiazeplne.Subsequently in a similar manner to Step 2 of Example 50, to thereby obtain the title

compound.
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Step 2

Preparation of 1 -tert-butoxycartx)nylmethyl-2-oxo-3-amino-5-pivaloyI-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0298] Step 2 of Ejcample 16 was repeated except that 1-tert-butoxycartK)nylmethyi-2-oxo-3-benzylQxycarbo-

nylamino-5-pivaloyl-1,3,4,5- tetrahydro-2H-1.5-benzodiazepine was used instead of 1-tert-butaxycarbonylmethyl-2-

oxo-3-benzylQxycartx)nylamino-5-phenyl-1,3,4,5-tetrahydro-2H-1,5-ben20dia2epine. to thereby obtain the title com-

pound.

Step 3

Preparation of 1 -(1 -tert-butQxycarbonyImethyl-2-oxo-5iDivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yO-3-(3-

benzyloxycarbony!phenyf)urea

[0299] Step 1 of Example 70 was repeated except that 1 -tert-butoxycartx)nylmethyl-2-oxo-3-amino-5-pivaloyl-1 ,3.4,5-

tetrahydro-2H-1.5-benzodiazepine was used instead of 1-tert-butylcart3onylmethyl-2-oxo-3-amino-5-pheny!-1,3,4,5-tet-

rahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title conrpound.

^H-NMR(CDCl3)6:

1 .04(9H,s). 1 .46(9H.s),3.80(1 H.d),3.97{1 H.dd),4.37(1 H,t).4.65-4.73(1 H.m),5, 1 4(1 H,d).5.40{2H,s),6.30(1 H.d),7.25-

7.53(10H.m),7.64-7.76(2H.m).7.95-7.97(1 H.m).8.09(1 H.s)

Step 4

Preparation of 3-[3-(1 -tert-butoxycarbonylmethyl-2-oxo-5-pivaloyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yOure-

ido]benzoic add

[0300] Methanol(20 ml) and 10% palladium carboh(57 mg) were added to 1 -(1 •tert-butoxycartx)nylmethyl-2-oxo-5-

plvaloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yi)-3-(3-benzyloxycart)onyIphenyO^ mg), the mixture was

stirred at room temperature under hydrogen atmosphere for one hour.The reaction mixture was filtrated and the filtrate

was concentrated under reduced pressure. Isopropyl ether was added to the residue for trituration and collected by fil-

tration, to thereby obtain 420 mg of the title compound as a colorless solid.

Melting point:175'*C (decomposition)

^H-NMR(CDCl3)6:

I .03(9H.s). 1 .51 (9H.S) ,3.93(1 H.d),4. 1 1 (1 H.ckj).4.41 (1 H.dd).4.66-4.73(1 H,m),4.77(1 H.d).7.24-8.34(1 OH.m), 1 0.00-

I I.00(1 H.br)

IR(KBr)cm-^:2980.1676,1617.1595,1557,1501,1395.1368,1321. 1225.1 156,754

MS(FAB)m/z:539(MH)+

Example 75

Preparation of 3-[3-[1 -(N-methyl-N-phenylcarbamoylmethyl)-2-oxo-5-pivaloyl-1 ,3,4.5-telrahydro-2H-1 ,5-benzodi-

azepin-3-yQureido]benzoic acid

Step 1

Preparation of 1-(N-methyl-N-phenylcart)amoylmethyi)-2-oxo-3-tert-butoxycarbonylamino-Spiva!oyl-1 .3,4,5-tetrahy-

dro-2H-1 .Sbenzodiazepine

[0301] Step 2 of Example 1 was repeated except that 2-bromo-Ni3henyl-N-methylacetamide was used instead of 2-

bromo-2'-methylacetophenone. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.90(9H.s), 1 .39(9H,s),3.36(3H.s).3.60(1 H.d).3.93(1 H,dd).4. 1 5(1 H,dd).4.70(1 H, d),5.53(1 H.d),6.68-7.54(9H.m)
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Step 2

Preparation of 1 -[1 -(N-methyl-N-phenylcarbamoylmethyl)-2-oxo-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-

yf]-3-(3-ethQxycartx5nylpheny!)urea

[0302] Step 2 of Example 10 was repeated except that 1-(N-methyl-N-phenylcart>amoylmethyl)-2-oxo-3-tert-butoxy-

caftx)nylamino-5i)ivaloyl-1,3,4,5-tetrahydro-2H-l,5-berizodiaz^ine was used instead of 1-tert-butytcarbonylmethyl-2-

oxo-3-tert-butoxycartx)nyiarnino-5i3iva!oyI-1.3,4.5-tetrahydro-2H-1.5-benzodiaz in a similar man-

ner to Step 3 of Example 10, to thereby cA>tain the title compound.

^H-NMR(CDCl3)6:

1 .35(3H.t).3.31 (3H.s).3.70(l H.d),3.96(1 H.dd).4.31 (2H,q).4.34(1 H,dd).4.72-4.81 (2H,m),6.27(1 H,d)J.21 -

7.94(14H,m)

Step 3

Preparation of 3-[3-[1 -(N-rTiethy!-N-phenylcarbamoylmethyl)-2-oxo-5-pivaIoyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureido]benzoic acid

[0303] Step 4 of Example 10 was repeated except that 1-[1-(N-methyl-N-phenylcart>amoylmethyl)-2-oxo-5-pivaloyl-

1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-ethoxycarbonylphenyl)urea was used instead of 1-(tert-butylcarbo-

nylmethyl-2-Qxo-5-pivaloyl-1.3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-{3-ethoxycarbonylphenyl)urea, to thereby

obtain the title compound,

Melting point:233-237**C (decomposition)

^H-NMR(DMSO'd6)6:

0.83(9H.s).3.24(3H.s),3.65{1H.dd).3.90-4.53(3H.m).4.16(1H,dd).6;66{1H.d).7.28-

7.56(12H,m),7.96(1H.s).9.03(1H.s), 12.35-1 2.90(1 H.br)

IR(KBr)cm'^ :3366, 1684, 1647, 1595. 1565, 1497, 1399, 1323. 1248, 1229,772.758.702

MS(FAB)m/z:572(MH)+

Example 76

Preparation of 3-[3-(1-methyl-2-oxo-5i3ivaloyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)ureldo]benzoic acid

Step 1

Preparation of 1 -methyl-2-oxp-3-tert-butoxycarbonylamino-5-pivaloyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0304] Step 2 of Example 1 was repeated except that methyl iodide was used instead of 2-bromo-2'-methylacetophe-

none, to thereby obtain the title compound. ^

^H-NMR(CDCi3)6:

0.99(9H.s).1.40(9H.s),3.40{3H.s).3.83(1H.dd).4.22(1H,dd).4.36-4.46(1H.m).5.45(1H,d),7.20-7.47(4H.m)

Step 2

Preparation of 1 -(1 -methyl-2-oxo-5-pivaloyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-ethQxycarbony!phe-

nyl)urea

[0305] Step 2 of Example 1 0 was repeated except that 1 -methyl-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1 .3,4,5-

tetrahydro-2H-1,5-benzodiazepine was used instead of 1-tert-butylcarbonyimethyl-2-oxo-3-tert-butoxycafbonylamino-

5-pivaloyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepine.Subsequently. in a similar manner to Step 3 of Example 10, to

thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.05(9H.s).1.37(3H.t).3.45(3H.s).3.93(1H.dd).4,30-4.39(3H.m),4.65-4.75(1H.m).6.18(1H.d).7.26-7.92(9H,m)
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Step 3

Preparation of 3-[3-(1-rnethyl-2-oxo-5i3ivaloyl-1,3,4,5-tetrahiydro-2H-1.545erizodia2epin-3-yl]u^ acid

[0306] Step 4 of Example 10 was repeated except that 1 -(1 -methyl-2-oxo-5-pivaloyl-1 .3.4,5-tetrahydro-2H-1,5-bert2a-

diazepin-3-yl)-3-(3-ethoxycarbonyIphenyi)urea was used instead of 1-(tert-butylcarbonylmethyl-2-oxo-5-piva)oyl-

1,3,4.5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-{3-ethoxycartx)nylphenyf)urea. to thereby obtain the title corrpound.

Melting point:246**C (decomposition)

^H-NMR(DMSOKj6)6:

0.92(9H,s),3.33(3H.s).3.63(1H.dd).4.23(1H.dd).4.32-4.39(1H.m).6.69(1H,d).7.31(1Kt)J.38-

7.51(4H.m).7.58(2H.d).7.99(1H,s),9.00{1H,s).12.78(1H,brs)

MS(FAB)m/z:439(MH)*

Example 77

Preparation of 3-[3-[1 -(2-aminophenacyl)-2-oxo-5iDivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ureido]ben-

zoic add

Stepl

Preparation of 1 -(2-nitrophenacyl)-2-oxo-3-tert-butoxycart>onylamino-5-pivaIoyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodl-

azepine

[0307] 2-Oxo-3-tert-butoxycart>onylamino-5-pivaloy!-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine(100 mg) was added

to a suspension of 60% sodium hydride(22 mg) In N,N-dimethylformamide(5 ml), the mixture was stirred at room tem-

perature for 15 minutes. Subsequently. 2-bromo-2'-nitroacetophenone (102 mg) was added theretoiand stirred at room

temperature for one hour.Water was added to the reaction mixture.extracted with ethyl acetate.The organic layer was

washed with saturated brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced

pressure. Isopropyl ether was added to the residue for trituration and collected by filtration, to thereby to obtain 76 mg
of the title corrpound as a light yellow solid(Yield:52%).

^H-NMR(CDCl3)6:

0.98(9H.s). 1 .41 (9H.s).3.95(1 H,dd).4.29(1 H.dd).4.57(1 H.d).4.52-4.63(1 H,m).5.28(1 H.d).5.46(1 H.brd),7.26-

8.23(8H,m)

Step 2

Preparation of 1 -[1-(2-nitrophenacyl)-2-oxo-5-pivaloyi-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-ethoxycarb-

onylphenyl)urea

[0308] Step 2 of Exannple 10 was repeated except that 1 -(2-nitro)phenacyl-2-oxo-3-tert-butoxycarbonylamino-5-pival-

oyl-1.3.4.5-tetrahydro-2H-1.5-benzodiazeplne was used instead of 1-tert-butylcartx)nylmethyl-2-oxo-3-tert-butoxycarl>-

onylamino-5-pivalcyl-1.3.4,Stetrahydro-2H-1.5-benzodiazepine.Subsequently, in a similar manner to Step 3 of

Exannple 10. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .07(9H,s). 1 .36(3H.t).4.02(1 H.dd),4.30-4.49(4H.m).4.80-4.90(1 H.m),5.1 9(1 H.d).6. 1 4(1 H.brd).7.26-

7.68(1 1 H.m).7.91 (1 H.s).8.12(1 H.d)

Step 3

Preparation of 1 •[1-(2-aminophenacyl)-2-oxo-5-plvaloyl-1 .3.4.Stetrahydro-2H-1 .5-benzodiazepln-3-yl]-3-(3-ethoxycar-

bonylphenyl)urea

[0309] Etanol(20 ml) and 10% palladium cartx)n(70 mg) were added to 1 -[1 -(2-nrtrophenacyl)-2-oxo-5-pivaloyl-

1.3.4.5-tetrahydro-2H-1.5-benzodiazepin-3-y1]-3-(3-ethoxycarbonylphenyl)urea(700 mg), the mixture was stirred at

room temperature under hydrogen atmosphere for 3 hours.TTie reaction mixture was filtrated and the filtrate was con-
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centrated under reduced pressure, to thereby to obtain 280 mg of the title compound as colorless oil.

^H-NMR(CDCl3)5:

1 .05(9H.s). 1 .35(3H.t).3.98(1 H.dd)A32(2H.q).4.39(1 H.dd).4.57(1 H,d),4.86-

4.96(1H,m),575(1H.d).6.26(2H,brs).6.30(1H,brd),6.62-6.68(2H,m)7.12(1H.s)7.16-7.91{10H.ni)

Step 4

Preparation of 3-[3-[1 -(2-aminophenacyl)-2-oxo-5-pivaloyl-1 .3,4,5-tetrahydro-2H-1 ,5-ben2odla2epin-3-yl]ureido]ben-

zoic add

[0310] Step 4 of Exannple 10 was repeated except that 1-{1-(2-aminophenacyl)-2-oxo-5-pivaloyl-1.3,4,5-tetrahydro-

2H-1,5-ben2odia2epin-3-yl]-3-(3-ethoxycartonylphenyl)urea was used instead of 1-(tert-butylcarbonylmethyl-2-oxo-5-

pivaloyl-1 .3,4,5-tetrahydro-2H-1 ,5-ben2odiazeplrv3-yf)-3-(3-ethQxycarbonyIphenyl)urea. to thereby obtain the title com-

pound.

^H-NMR(CDCl3)6:

1 .08(9H,s),4.16(1 H.dd).4.43(1 H.dd),4.65(1 H,d).4.79-4.89(1 H,m),5.70(1 H,d).6.67-6.73{2H.m),7.19-

7.70(10H.m),8.1 5(1 H,s),8.29(1 H.d)

MS(FAB)m/z:558(MH)+

Example 78

Preparation of 3-[3-[1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yOureidplphenylth-

ioaceticacid

Stepi

Preparation of 1 -[1 -(2-toluoylmethyl)-2K)xo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-ethoxycarbo-

nylmethylthiophenyl)urea

[031 1 ] Step 2 of Example 33 was repeated except that 1 -(2-toIuoylmethyl)-2-oxo-3-amino-5-pivaloyt-1 ,3.4,5-tetrahy-

dro-2H-1 ,5-benzodiazepine obtained from Step 2 of Example 56 was used instead of 1 -tert-butylcarbonylmethyl-2-oxo-

3-amino-5-phenyl-1 .3,4,5-tetrahydro-2H-1 .Sbenzodiazepine. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.04(9H.s).1.93(3H.t).2.49(3H.s).3.61(2H,s).3.99(1H,dd),4.13(2H,q).4.37(1H.t ),4.40(1H,d).4.79-

4.87(1 H,m),5.51 (1 H,d).6.28(1 H,d) ,6.96-7.48(1 2H.m),7.64(1 H,d)

Step 2

Preparation of 3-[3-[1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ureido]phenylth-

ioaceticacid

[031 2] Step 3 of Example 33 was repeated except that 1 -[1 -(2-toluoylmethyl)-2-oxo-5i3ivaIoyl-1 .3.4.5-tetrahydro-2H-

1.5-benzodiazepin-3-yI]-3-(3- ethoxycarbonylmethylthiopheriyl)urea was used instead of 1-(1-tert-txJtylcarbonylmethyl-

2-oxo-5-phenyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-y1)-3-(3-ethoxycart>onylmethy!thiophenyi)urea, to thereby

obtain the title compound.

Melting point;127-130*'C

^H-NMR(CDCl3)6:

1.03(9H.s).2.47(3H.s),3.52(2H,ABq),3.89(1H,dd),4.41(1H.t),4.53(1H,d).4.77-

4.88(1H.m).5.06(1H.brs),5.51(1H.d),6.52(1H.d),6,91-7.74(13H,m)

MS(FAB)m/2:603(MH*)
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Example 79

Preparation of 3-[3-[1-(2-methoxyphenacyI)-2KJxo-5i3ivaloyI-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]ureido]ben-

zotc add

Stepi

Preparation of 1 -{2-methoxyphenacyl)-2-oxo-34ert-butaxycarbonyfanriino-Spivaloyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzo-

diazepine

[0313] Step 2 of Example 1 was repeated except thai 2-bromo-2'-methoxyacetophenone was used instead of 2-

bromo-2*-methy!acetophenone, to thereby obtain the title conrpound.

^H-NMR(CDCl3)6:

1.04(9H,s)J.40(9H,s),3.92(3H.s).3.93-4.02{1H.m).4.26(1H.dd),4.57(1H.d).4.50-4.58(1^

5.56(1 H.brs),6.99-7.58{7H.m),7.98(1 H.dd)

Step 2

Preparation of 1-[1-(2-methoxyphenacyl)-2-Qxo-5-pivaloyi-1,3.4,5-tetrahydro-2HO,54)enzodiaze^^^

cafbonylphenyf)urea

[0314] Step 2 of Example 10 was repeated except that l-(2-methoxyphenacyl)-2-oxo-3-tert-butQxycarbonyiamino-5-

pivaloyl-1.3,4,5-tetrahydro-2H-1 .5-benzodiazepine was used instead of 1-tert-butylcarbonylmethyl-2-oxo-3-tert-butoxy-

cartwnylamino-5iDiva!oyl-1.3.4>tetrahydro-2H-1,5-benzodiazeplne.SubsequerTtly, in a similar nrranner to Step 3 of

Example 10, to thereby obtain the title compound,

^H-NMR(CDCl3)6:

1.06(9H,s),1.35(3H.t),3.87{3H.s).4.33(2H,q).4.32(1H.dd).4.38(1H,dd),4.61(1H, d).4.58-

4.89(1 H.m) ,5.59(1 H.d),6.31 (1 H,d),6.95(1 H,d).6.99-7.94(1 2H,m)

Step 3

Preparation of 3-[3-[1-(2-methoxyphenacyl)-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yi]ureido]ben-

zoic add

[031 5] Step 4 of Example 1 0 was repeated except that 3-[3-[1 -(2-methoxyphenacyl)-2-axo-5-pivaloyl-1 ,3.4.5-tetrahy-

dro-2H-1,5-ben20diazepin-3-yi]ureido]benzoic acid was used instead of 1-(tert-butylcart»onylmethyl-2-oxo-5-pivaloyl-

1 ,3.4.5-tetrahydro-2Hr1 ,54)enzodiazepin-3-yl)-3-(3-ethoxycart5onyIphenyl)urea. to thereby obtain the title compound.

^H-NfwlR(DMSO-d6)6:

0.96(9H.s).3.67-3.75(1H.m).4.27(1H.dd),4.48-4.57(1H,m).4.71{1H.d),5.40(1H.d),6.67(1H,d),7.06-

7.12(1H.m),7.23(1H,d),7.28-7.65(8H,m),7.77(1H,dd),7.99(1H,s),9.00(1H,s).12.70(1H.brs)

MS(FAB)m/z:573(MHr

Example 80

Preparation of 3-[3-[1-tert-butoxycarbonytmethyl-2-Qxo-Sphenyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]ure-

ido]benzoic add

Step 1

Preparation of 1 -[1-tert-butoxycarbonylmethyl-2-oxo-5-phenyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-ben-

zy!oxycart>onylphenyl)urea

[031 6] Step 3 of Example 56 was repeated except that 1 -tert-butoxycarbonyImethyl-2-oxo-3-amino-5-phenyl-1 .3.4,5-

tetrahydro-2H-1 ,5-benzodia2epine obtained from Step 2 of Example 16 was used instead of 1-(2-toluoylmethyl)-2-oxo-

3-amino-5-pivaloyl-1 ,3.4.5-tetrahydro-2H-1.5-benzodiazepine. to thereby obtain the title compound.
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^H-NMR(DMSO-d6)5:

1.36(9H.s).3-61{1H,dd).3.96-4.08(1H.m).4.39-4.63(3H.m).5.32(2H.s).6.66-6.87(4H.m)7.13-^^

8.08(1H,m).9.l7(1H,s)

Step 2

Preparation of 3-[3-[1 tert-butoxycarbonylmethyI-2-axo-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yf]ure-

ido]benzoic add

[0317] Step 5 of Example 31 was repeated except that 1-{1-t«1-butQxycartxDrtylmethyl-2-oxo-5-phenyl-1.3.4.5-tet-

rahydro-2H-1,5-benzodia2epin-3-yf]-3-(3-benzyloxycarbony!phenyl)urea was used instead of 1-^1-(1-methylpiperkji^-4-

yl)ca^t)amoylmethyl-2-oxo-5-pivaloyl-1 .3,4,5-tetrahydro-2H- 1 ,5-benzodiM

nyl)urea, to thereby obtain the title compound.

Melting poirTt:215-216*C (deconrposition)

iH-NMR(DMSO-d6)6:

1.36(9H.s).3.63(1H,dd),4.01(1H.dd).4.40-4.64{3H,m),6.70-6.88(4H.m).7.13-

7.57(9H.m).8.02(1H,d),9.12(1H.s).12.50-13.20{1Kbr)

MS(FAB)m/z:531{MH)+

Example 81

Preparation of 3-[3-[1 tert-butoxycartx)ny!methyl-2-Qxo-5-phenyi-1 .3.4,5-tetrahydro-2H-1 .S-benzodiazepin-S-yOure-

ido]phenyithioacetic acid

Stepi

Preparation of 1 -[1 -tert-butoxycarbonylmethyl-2-oxo-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-{3-ben-

zyloxycartxjnylmethyl thiophenyl)urea

[031 8] Triphosgene(1 .06 g) was added to a solution of benzyl 3-aminophenylthioacetate(2.06 g) in anhydrous tetrahy-

drofuran(100 mi) at CC, triethylamine(0.45 ml) was added thereto,and the mixture was stirred at same temperature for

10 minutes.A solution of 1-tert4)utoxycartx)nylmethyl-2-oxo-3-amino-5'phenyl- 1,3,4. 5-tetrahydro-2H-1.5-benzodi-

azepine(3.92 g) obtained from Step 2 of Example 16 In anhydrous tetrahydrofuran(50 ml) was added.the mixture was

stirred at room temperature for one hour. The react ion mixture was concentrated under reduced pressure,water(200

ml) was added to the residue.and the resultant mixture was extracted with methylene chloride.The organic layer was

washed with saturated brine and dried over anhydrous magnesium sulfate.artd the solvent was evaporated under

reduced pressure.The residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1), isopropyl

ether was added to the solid so precipitated for trituration.collected by filtration.to thereby obtain 4.60g of the title com-

pound as a white solid(Yield:84.4%).

iH-NMR(CDCl3)5:

1.43(9H.s).3.66(2H,s).3.63-3.74(1H.m).4.21(1H,d),4.22(1H,d).4.64(1H.d).4.86(1H.ddd),5.12(2H

72-7.40(19H,m)

MS(FAB)m/z:667(MH)*

Step 2

Preparation of 3-(3-[1 -tert-butoxycartx)nylmethyl-2-oxo-5-phenyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yOure-

ido]phenylthioacetic acid

[0319] Aqueous solution(15 ml) of lithium hydroxide(57 mg) was added to a solution of 1 -[1 -tert-butoxycarbonylme-

thyl-2-oxo-5iDhenyl-1,3,4,5-tetra^ydro-2H-1,Sbenzodiazepin-3-yO-3-(3-benzyloxycart)onylmrt^

mg) in tetrahydrofuran(45 ml), the mixture was stirred at room temperature for 5 hours.The reaction mixture was con-

centrated under reduced pressure, the residue was adjusted to pH 2 with IN hydrochloric acid, and extracted with

methylene chloride.The organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under

reduced pressure, the residue was purified by silica gel column chromatography(chloroform:methanol=5:1). the mixed

solvent of Isopropyl ether and ethanol was added to the solid so precipitated for trituration.collected by filtration, to
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ther^ obtain 177 mg of the title compound as white powder.

^H-NMR{DMS(>d6)6:

1 .36(9H.s).3.53(2H.s),3.55-3.68(1 H.m).3.97(1 H.dd).4.43(1 H.d).4.52{1 H.d) .4.52-4.62(1 H.m).6.73-

6.87(4H.m),6.92(1H.d).7.02-7.46(9H,m).9,11(lKs)

MS(FAB)m/z:559(MH-H20r

Exanple82

Preparation of (-)-3-[3-[1 -tert-butylcarbonylmethyl-2-cao-5-[(2S)-pyrroIidin-2-ylJcart>onyl-1 .3.4,Stetrahydro-2H-1 ,5-

benzodia2epin-3-yl]ureido]benzoic acid hydrochloride and (+)-3-[3-[1-tert-butylcartx)nylmethyl-2-oxo-5-[(2S)-pyrroIidin-

2-yl]cartx)nyI-1,3.4,5-tetrahydro-2H-1.5-ben2odiazepin-3-yl]ureido]benzoic acid hydrochloride .

Step 1

Preparation of (0-2K)xo-34ert4xrtoxycafbonylamino-5-[(2S)-{N-benzyloxycartx5nyl)pyn'olidin-2-yncarb^ .3.4,5-tet-

rahydro-2H-1 .5-benzodiazepine and (+)-2-oxo-3-tert-biJtaxycartx)nylamino-5-[{2S)-(N-benzyloxycartX)nyl)py

yOcarbonyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0320] Step 1 of Example 60 was repeated except that (N-benzyloxycart>onyf)-L-proline was used instead of (N-ben-

zyloxycarbonyOpipecholinic acid.The resultant crude product was purified by silica gel column chromatography(n-hex-

anerettiyl acetate=1:1). to thereby obtain (-)-2-oxo-3-tert-butoxycaftx)nylamino-5-[(2S)-(N-

benzylQxycartx3nyl)pyn'olidin-2-yl]carbonyl-1 .3.4,5-tetrahydro-2H-1 ,5-ben20dia2epine(A) of first eluent and {+)-2-oxo-3-

tert-butoxycart)onyIamino-5-[(2S)-(N-benzyloxycarbonyi)pyrrolidin-2-yOcartx)nyl-1,3,4.5-^^

azepine(B) of second eluent.

Physlochemical data of (A)

[03211

[a] (C=0.40.CHCl3) :-65.6*»

Physiochemical data of (B)

[03221

[a] (C=0.42,CHCl3) :+113.9*

Step 2

Preparation of (+)-1 4ert-butylcarbonylmethyt-2-oxo-34ert-butoxycarbonylamino-5-[(2S)-(N-benzyloxycarbon^^^

din-2-yI]carbonyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0323] Step 1 of Example 10 was repeated except that the compound(A) obtained from Step 1 was used instead of

2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-1,3,4,5-tetrahydro-1.5-benzodlazepine. to thereby obtain (+)-1-tert-butyl-

cartx)nylmethyl-2-oxo-3-tert-butoxycarbonylamino-5-[(2S)-{N43enzyIoxycarbonyl)pyrrolidin-2-yOcarte

rahydro-2H-1 .5-benzodiazepine(A1).

^ H-NM R(DMS0-d6. 1 0O^QS:

1 .50-1 .70(9H.m). 1 .78(9H.s).2. 1 0-2.55{4H.m).3.80-4.05(3H.m).4.24-4.82(3H.m),4.90-5.1 0(1 H,m),5.40-

5.80(3H.m),6.98(1H.d).7.60-8.00(9H.m)

[a] (C=0.50,CHCl3) :+9.3*

[0324] Furthermore, (+)-1-tert-butylcarbonylmethyl-2<)xo-3-tert-butoxycarbonyiamino-5-[(2S)-(N-benzylQxycariD^

nyl)pyrrolidin-2-yncarbonyl-1,3.4,5-tetrahydro-2H-1.5-benzodiazepine(B1) was obtained, by using the compound (B)

obtained from Step 1 , in a similar manner as above.

^H-NMR(DMSO-d6)6:
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1.18(9H.s)J.34(9H.s)J.50-1.94(4H.m).3.33-3.53{3H.m).4.14-4.54(4H.m).5.^

7.52(9H.m)

[a] (C=0.50.CHCl3) :+71.5*

Step 3

Preparation of (0-1-[1-tert45utylcarbonytmethyl-2<)xo-5-[(2S)-(N-benzyIoxycart)onyl)pyrrolidir^

tetrahydro-2H-1 ,5-benzodiazepin-3-yI]-3-(3-ben2yloxycartX)ny!phenyOurea and (+)-1 -[1 -tert-butylcarlx)nyimethyl-2-

oxo-5-[{2S)KN45enzylaxycartx)nyOpyrrolidin-2-yl]cartx)nyIO,3.4,5-tetrahydro-2H-1,5

Ioxycart5onyfphenyl)urea

[0325] Step 2 of Example 1 0 was repeated except that the conrtpound(A1 ) obtained from Step 2 was used instead of

1 -tert-butylcarbonylmethyi-2-oxo-3-tert-butoxycarbonytamino-5-pivaIoyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine, to

thereby obtain 1-tert4xjtyicart)onylmethyl-2K)xo-3-amino-5-[(2S)-(N-benzyloxycartK)nyl)pynolidin-2-yncar^

1,3.4.5-tetrahydro-2t-t*1.5-benzodiazepine. Subsequently,Step 3 of Example 56 was repeated except that 1 -tert-butyi-

carbonylmethyl-2-oxo-3-amino-5-[(2S)-(N-benzyloxycaftx)nyl)pyrrolidin-2-yncarbonyI-1,3,4,^

diazepine was used instead of (+)-1-(2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyl-1 ,3,4.5-tetrahydro-2H-1.5-

benzodiazepine and that benzyl isophtalate was used instead of 3-aminobenzoic acid, to thereby obtain (-)-1-[1rtert-

butylcarbonylmethyl-2-oxo-5-[(2S)-pyrrolidin-2-y1]cartx)nyl0.3.4,5-tetrahydro-2H-1.^

lQxycarix)nylphenyl)urea(A2).

^H-NMR(DMSOd6.100°C)6:

1.16(9H.brs).1.70-2.10(4Km).3.37-3.48(2Km),3.65-4,62(5H,m).5.04(1H.d).5.08(1H.d).5.20-

5.40(1H.br).5.32(2H,s).6.52(1H.d).7.15-7.60(17H.m).7.99(1H.t).8.89(1H.s)

[a] (C=0.51.CHCl3) :-22.0'

[0326] Furthermore. (+)-1 -[1 -tert-butylcarbonylmethyl-2-oxo-5-[(2S)-pyrrolidin-2-y(]carbonyl-1 ,3.4.5-tetrahydro-2H-

1,5-benzodiazepin-3-yl]-3-(3-benzyloxyGarbonytphenyl)urea(B2) was obtained.by using the conpound (B1) obtained

from Step 2. in a similar manner as above.

^H-NMR(DMSO-d6.100*»C)6:

1.20(9H.s);1.55-1.94(4H.m),3.35-3.48{2H,m).3.60-374(1H.m).4.24-4.36(2H.m),4.42-

4.55(2H.m),5.09(2H.s),5. 1 0(1 H,d).5.32(2H.s).6.51 (1 H,d).7.1 6-7.60(1 7H.m).7.99(1 H.t).8.86(1 H.s)

[a] (C=0.52.CHCl3) :+72.4'

Step 4

Preparation of (-)-3-[3-[1-tert-butyIcartx)nylmethyl-2-Qxo-5-[(2S)-pyn'olidin-2-yl]carbonyl-1 ,3.4.5-tetrahydro-2H-1 ,5-

benzodiazepin-3-yGureido]benzoic acid hydrochloride and (+)-3-[3-[1-tertWylcarbon>imethyi-2-oxo-5-[(2S)-^^

2-yl]carbonyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ureido]benzoiG acid hydrochloride

[0327] Step 5 of Example 31 was repeated except that the compound(A2) obtained from Step 3 was used instead of

1 -[1 -N-(1 -methylplperidin-4-yl)]cart)amoylmethyl-2-oxo-5-pivaloyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-

benzyloxycarbonylphenyl)urea, to thereby obtain (-)-1-[1-tert-buty!carbonylmethyl-2-Qxo-S[{2S)-pyn'olidin-2-yf]cartK>-

nyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-{3-carboxyphenyl)urea hydrochloride(A3).

iH-NMR(DMSO-d6)6:

1.17(9H.s).1.74-2.20(4H.m).3.00-3.78(4H.m).4.46-4.66(2H.m).4.88(1H,d).5.02(1H.d).6.89(1H.d).7,28-

7.37(1H,m),7.40-7.69(6H.m).8.00(1H,t).8.60-9.80(2H.br).9.16(1H.brs)

[a] (C=0.50.MeOH) :-10.7«

MS(FAB)m/z:536(MH)*

[0328] Furthermore, (+)-3-[3-[1 •tert-butylcarbonyimethy1-2-oxo-5-[(2S)-pyrrolidin-2-yf]carbonyl-1 .3,4,5-tetrahydro-2H-

1 ,5-benzodiazepin-3- yl]ureido]benzoic acid hydrochloride(B3) was obtained.by using the compound(B2) obtained from

Step 3, in a similar manner as above.

^H-NMR(DMS0kJ6)B:

1 . 1 9(9H.s). 1 .40-1 .91 (4H,m).3.1 0-3.20(2H.m).3.80(1 H,dd).4.23(1 H.t).4.36(1 H.t).4.48-

83



EP0 945 445 A1

4.64(1 H.m),4.66(1H.d).5.09(1H,d).6,86(1H,d)J.28-7.37(2H.m)J.45-7.55(3Km)7.K^^

9.80{2H.br),9.23(1H.brs).12.00-13.00(1H.br)

[a] D^'* {C=0.50,MeOH) :+18.9*

MS(FAB)nVz:536(MH)*

Example 83

Preparation of 4-[3-[1 -(furan-2-yOcarbonylmethyl-2-oxo-5-phenyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yqure-

iclo]benzoic add

Step1

Preparation of 1 -(furan-2-yf)carbonylmethyl-2-oxo-3-benzyloxycarbonytamino-5-phenyI-1 ,3.4,5-tetrahydro-2H-1 .5-ben-

zodiazepine

[0329] Step 1 of Example 15 was repeated except that 2-bromoacetytfuran was used instead of 2-bromo-{N-phenyl-

N-methyl)acetamide. to thereby obtain the title connpound.

^H-NMR(CDCl3)6:

3.60-3.70(1 H,m).4.25(1 Kdd).4.63-

4.78(1 H,m).4.84(1H.d).5.08(2Ks),5.34(1H.d).5.88(1H,d),6.53(1H.dd).6.76(2H.d).6. 87(1H.t),7.15-

7.40(12H.m),7.56(1H,d)

Step 2

Preparation of 1 -(furan-2-yl)cartx)nyImethyl-2-oxo-3-amino-5-phenyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0330] Step 2 of Example 15 was repeated except that 1-(furan-2-yl)carbonylmethyl-2-oxo-3-benzyIoxycarbo-

nylamino-5-phenyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazeplnewas used instead of 1-(N-phenyl-N-methylcarbamoylme-

thyl)-2-oxo-3-benzyIoxycarbonylamino-5-phenyl-1,3,4.5-tetrahydr6-2H-1 ,5-benzodiazepine, to thereby obtain the title

compound.

Steps

Preparation of 1-[1-(furan-2-yl)carbonylmethyl-2-oxo-5-phenyl-1.3,4,Stetrahydro-2H-1,5-benzodiazepin-3-yl]-3-(4-

ethoxycart>onyIphenyl)urea

[0331 ] Step 1 of Example 81 was repeated except that 1 -(furan-2-yl)cartDonylmethyl-2-oxo-3-amino-5-phenyl-1 ,3,4,5-

tetrahydro-2H-1,5- benzodiazepine was used instead of 1-tert-butoxycartx)nyImethyl-2-oxo-3-amino-5-phenyl-1 ,3,4,5-

tetrahydro-2H-1,5-benzodiazepine and that ethyl 4-aminobensoate was used instead of ethyl 3-aminophenyithioace-

tate, to thereby obtain the title connpound.

^H-NMR(CDCl3)6:

1 .37(3H,t).3.73(1 H,dd),4.19(1 H,dd),4.32{2H,q),4,93(1 H,d),4.91 -5.03(1 H,m),5.35(1 H.d),6.48-6.56(2H,m),6.74-

6.90(3H,m),7.12-7.37(9H,m).7.55-7.65(2H.m),7.78-7.90(2H.m)

Step 4

Preparation of 4-[3-[1 •(furan-2-yl)cart)onylmethyl-2-oxo-5-phenyM ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ure-

idojbenzoic add

[0332] Step 4 of Example 10 was repeated except that 1-[1-(furan-2-yf)carbonylmethyl-2-oxo-5-phenyl-1,3,4,5-tet-

rahydro-2H-1,5-benzodiazepin-3-yI]-3-(4-ethoxycart)onylphenyl)urea was used instead of 1-(tert-butytcartx)nylmethyl-

2-oxo-5-pivaloyl-1,3,4.5-tetrahydro-2H-1,5-benzodlazepin-3-y1)-3-(3-ethoxycartx)nylphenyl)urea, to thereby obtain the

title compound.

^H-NMR(DMS0-d6)^:

3.63(1H.dd).4.04(1H,dd),4.63(1H.ddd),5.10(1H,d),5.36(1H.d).6.73(1H.dd),6.78-6.90(4H,m).7.13-
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7.37{5H.m)7.40-7.49{3H.m)7.61(1H.d)7.80(2H,d).8.03{1H.d).9.27(1H.s)J2.40-1^

MS(FAB)m/z:525(MH)*

Example 84

Preparation of 3-[3-[1 -(2-toluoylmethyO-2-oxo-5-(piper(din-4-yf)caftx5nyI-1 .3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-

yOureidoIbenzoic acid hydrochloride

Step1

Preparation of 2<)xo-3-tert-bLitoxycarbonyIamino-5-{N-benzyloxycartx)nyIpiperidin-4-yOcartK3nyl-1^

2H-1 ,5-benzodia2epine

[0333] Step 1 of Example 60 was repeated except that (N-benzyloxycarfoonyl)lsonipecotic add was used instead of

(N-benzylQxycartx)nyl)pipecolinic acid, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.23-1.95(6H.m)J.40{9H,s),2.11-2.68(3H,m),3.80-4.30(3Km),4.40-4.63(2H.m),5.08(2H.s),^

7.54(9H.m).7.60-7.73(1 H.br)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonyiamino-5-(N-benzy!oxycarbonylpiperidin-4-yOcar^

1 ,3,4,5-tetrahydro-2H-1 .5-berizodiazepine

[0334] Step 2 of Example 1 was repeated except that 2-oxo-3'tert-butQxycarbonylamino-5-(N-benzyloxycarbonylpipe-

ridin-4-yl)carbonyl-1.3.4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-

5-pivaloyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDCl3)5:

1.40(9H.s),1.60-1.90(4Km).2.32-2.70{3H,m).2.44{3H.s),3.85(1H.dd).4.00-4.27{2H.br).4.43^^

5.23(2H.m).5.10(2Ks).5.47(1H.d),7.22-7.49(12H,m)

Step 3

Preparation of 1 -[1 -(2-toluoylmethyl)-2-Qxo-5-(N-benzyloxycarbonylpiperidin-4-yl)cart>onyl-1 ,3,4.5-tetrahydro-2H-1 ,5-

benzodiazepin-3-yl]-3-{3-benzyloxycarbonylphenyl)urea

[0335] Step 3 of Example 1 was repeated except that 1-{2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(N-

benzylQxycarbonylpiperidin-4-yl)carbonyl-1,3,4.5-tetrahydro-2H-1.543enzodiazepine was used instead of 1-(2-toluoyl-

methyl)-2-oxo-3-tert-butQxycarbonylamino-5-pivaloyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine.Subsequently, in a

similar manner to Step 3 of Example 56, to thereby obtain the title compound.

^H-NMR(DMSO-d6)6:

1.40-1.90(4H.m),2.25-2.70(3H.m).2.37(3H,s).3.65(1H.dd).3.86-4.06(2H,m),4.37.

4.62(2H,m),5.04(2H,s),5.26(1H,d).5.32(2H,s),5.37(1H,d),6.72(1H,d).7.26-

7.62(20H,m),7.97(1H.d),8.04(1H.brs).9.09(1H,s)

Step 4

Preparation of 3-[3-{1 -(2-toluoylmethyO-2-oxo-5-{piperidin-4-yl)cartx)nyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yi]ureido]benzoic acid hydrochloride

[0336] Step 5 of Example 31 was repeated except that 1 -[1 -(2-toluoylmethyl)-2-oxo-5-(N-benzyloxycart5onylpiperidin-

4-yl)carbonyl-1.3.4.5-tetrahydro-2H-1,5-benzodiazepin-3-yl]-3-(3-benzyloxycartx)nylphenyI)urea was used instead of

1 -[1 -(1 •methylpiperidin-4-yl)carbamoylmethyl-2-oxo-5-pivaolyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-

benzyloxycartx)nylphenyl)urea,to thereby obtain the title conrpound.
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Melting poirrt:216-226°C (decomposition)

^H-NMR(DMSO-d6)6:

1.70-2.05(4H.nri),2.37(3H,s),2.33-274(3H,m),3.12-3.38{2H.m).4.37-4.63(2H.m).5.33(2H.s).a

7.64(1 1 Km).7.96(1 H.d).8.01(1 H.t).8.50-9.00(2H.br).9.20(1 H,brs), 12.60-1 3.00 ( 1 H.br)

MS(FAB)m/z:584{MH)*

Example 85

Preparation of 4-(3-[1 -(2-toluoyimethyO-2-oxo-5-ben2oyl-8-methyt-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiaLzeplr>-3-yl]ure-

ido]benzoic add

Step 1

Preparation of 2-oxo-3-tert-butoxycart)onylarnino-5-benzoyi-8-methyi-1;3.4,5-tetrahydro-2H-1 .5-benzodiazeplne

[0337] Step 1 of Example 1 was repeated except that benzoyl chloride was used instead of pivaloyi chloride and that

2-oxo-3-tert-butoxycart)onylamino-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine obtained from Referential

Example 4 was used instead of 2-oxo-3-tert-butoxycartx3nylamino-1,3.4.5-tetrahydro-2H-1,5-benzodiazepine, to

thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .43(9H.s),2.27(3H.s).4.15{1 H.dd),4.32-4.50(1 H.m),4.60-4.73(1 H.m).5.54(1 H.d).6.57-

. 6.80(2H.m).6.92(1Ks),7.08-7.32(5H.m).8.08(1 H.brs)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-t)utQxycarbonylamino-5-benzoyl-8-methyl-1 .3.4,5-tetrahydro-2H-1 .5-

benzodiazepine

[0338] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-benzoyl-8-methyl-1 ,3,4.5-

tetrahydro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycartx)nylamino-5-pivaloyl-1.3,4.5-tetrahy-

dro-2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

''H-NMR(CDCl3)6:

1.41(9H.s),2.27{3H,s),2.57(3H.s).4.16(1H,dd).4.28-4.44(1H,m).4.64-4.86{2H,m),5.42-5.64(2H,m),6.58-

6.80(2H.m).7.01(1H,s)7.10-7.52(8H.m).7.83(1H.d)

Step 3

Preparation of 1-t1-(2-toluoylmethyl)-2-oxo-5-benzoyl-8-methyl-1,3.4,5-tetrahydro-2H-1 ,5-benzodiazepn-3-yI]-3-(4-

ethoxycarl)onylphenyl)urea

[0339] Step 2 of Example 10 was repeated except that 1 -{2-toluoyimethyl)-2-oxo-3-tert-butoxycarbonyIamino-5-ben-

zoyl-8-methyl-1,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1-tert-butytcarbonylmethyl-2-Qxo-3-tert-

butQxycarbonylamino-5-pivaloyl-1,3,4.5-tetrahydro-2H-1,5- benzodiazepine.SubsequentlyStep 3 of Example 10 was

repeated except that ethyl 4-aminobenzoate was used instead of ethyl 3-aminobenzoate, to thereby obtain the title com-

pound.

^H-NMR(DMS0-d6)B:

1.29(3H,t),2.27(3H.s).2.45(3H.s).3.87-3.98(1H,m).4.20-4.37(1H,m).4.25(2H,q),4.60-

4.73(1H,m).5.18{1H,d).5.52{1H.d),6.77-7.00(3H,m).7.15-7.63(11H.m),7.83(2H,d),8.03(1H,d),9.28(1H,br5)

Step 4

Preparation of 4-[3-[1 -(2-toluoyimethyl)-2'Oxo-5-benzoyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ure-

idojbenzoic acid

[0340] Step 4 of Example 10 was repeated except that 1-[1-(2-toluoylmethyO-2-oxo-5-benzoyl-8-methyl-1,3,4.Stet-
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rahydro-2H-1 .5-benzodiazepin-3-yl]-3-(4-ethoxycarbonylphenyl)urea was used instead of 1 -(1 -tertbutylcarbonyimethyl-

2-oxc^5i)waloyl-1.3.4.5-tetrahydro-2H-1.5-benzodiazepin-3-yf]-3-{3-ethoxycar^ to thereby obtain the

title compound.

Melting point:2 1 0-222**C (decomposition)

^H-NMR(DMSO-d6)5:

2.28(3H,s).2.45(3H,s).3.85-3.98(1H,m).4.22-4.37(1Km)A67(1H.ddd).5.18(1H,d),5.51(1H.d),^

6.92(2H.m),6.99(1 H.d),7. 1 5-7,56(1 1 H.m).7.81 (2H.d).8.03( 1 H,d),9.28(1 H.s), 1 1 .50-1 2.80(1 H.br)

IVIS(FAB)m/z:591(MH)*

ExannpleSe

Preparation of 3-[3-[1 -(2-toluoylmethyf)-2-oxo-5-benzoyi-8-methyi-1 .3,4.5-tetrahydro-2H-l ,5-benzodiazepin-3-yOure-

ido]benzoic acid

Slepi

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-benzoyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ;5-benzodiazepin-3-yI]-3-(3-

6thoxycarbony1phenyt)urea

[0341 1 Step 2 of Exanple 1 0 was repeated except that 1 -(2-toluoyImethyi)-2K>xo-3-tert-butoxycarbonylamino-5-ben-

zoyl-8-methyl-1.3.4,5-tetrahydro-2H-1.5-benzodiazepne obtained from Step 2 of Example 85 was used instead of 1-

tert4)utylcarbonylmethyl-2-oxo-3-tert-butoxycartx)nylamino-5-pivaloyl-1,3.4.5-tetrahydro-2H-1.5-benz^

sequently, in a similar manner to St^ 3 of Example 10. to thereby obtain the title compound.

^H-NMR(DMSO-d6)5:

1.30(3H.t).2.28(3H.s).2.46(3H.s),3.88-3.98(1H.m).4.22-4.38(1H.m).4.28(2H.q).4.60-

4.74(1 H.m).5.1 8(1 H.d).5.51 (1 H.d).6.75- 6.93(3H.m),7.1 6-7.57(1 2H.m),8.03(1 H.d)

Step 2

Preparation of 3-[3-[1 (2-toluoylmethyl)-2-oxo-5-benzoyI-8-methyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]ure-

idojbenzoic add

[0342] Step 4 of Example 10 was repeated except that 1-[1-(2-toluoy!methyl)-2-oxo-5-benzoyl-8-methyl-1.3.4,5-tet-

rahydro-2H-1,5-benzodiazepin-3-yI]-3-(3-ethoxycarbonylphenyl)urea was used instead of 1-(1-tert-butylcarbonylme-

thy!-2-oxo-5-pi\aloyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-ethQxycartK)nylphe^ to thereby obtain

the title compound.

Melting point:250-251 *'C (decomposition)

^H-NMR(DMS0^6)5:

2.28(3H.s).2.46(3H.s).3.85-3.98(1 H.m),4.22-4.38(1 H,m).4.67(1 H.dt).5.1 8(1 H.d),5.51(1 H,d).6.76-

6.92(3H.m).7.15-7.56(12H.m).7.99-8.07(2H.m),9.07(1H.s),12.50-13.00(1H,br)

MS(FAB}m/z:591(MH)*

Exanple 87

Preparation of 3-[3-[1 (2-toluoylmethyl)-2-oxo-5-cyclopentylcarbonyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yI]ureido]benzoic acid

Step 1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-cydopentylcarbonyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0343] Step 1 of Example 1 was repeated except that cydopentyicarbonyi chloride was used instead of pivaloy! chlo-

ride.and that 2-oxo-3-tert-butoxycarbonylamino-8-methyl-1.3.4,5-tetrahydro-2H-1.5-benzodiazepine obtained from

Referential Example 4 was used instead of 2-oxo-3-tert-butoxycartx)nytamino-1,3.4.5-tetrahydro-2H-1.5-benzodi-
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azepine. to ther^y obtain the title cx)rnpouad.

^H-NMR(CDCl3)6:

1.25-1.48(4H.m)J.41(9H.s)J.52-1.75(3H.m).1.80-1.95(1H.m).2.32-2.47(1H,m),2.39^^

4.65(2H.m).5.42(1H.d).6.96(1H,s),7.05-7.15(2H,m)J.67(1H,s)

Step 2

Preparation of 1 -{2-toluoy)niethyl)-2-oxo-3-tert-butaxycartK)nylamino-5-cyc!opentylcar^ .3,4,5-tetrahy-

dro-2H-1 .S-benzodiazepine

[0344] Step 2 of Exanrple 1 was repeated except that 2-oxo-3-tert43utoxycarbonyiamino-5-cydopenty!cart»onyl-8-

methyl-1,3,4,5-tetrahydro-2H-1.5- benzodiazepine was used instead of 2-oxo-3-tert-l5utQxycarbonyiamino-5-plvalcyl-

1,3,4,5-tetrahydro-2H-1.5-benzodiazepine, to thereby obtain the title compound;

^H-NMR(CDCl3)6:

1 .30-1.95(8H,m).1.40(9H.s),2,38(3H,s),2.45-2.60{1 H.m).2.51 (3Ks).3.75-3.85{1 H,m),4.47-

4.67(2H,ni),4.86(1H.d),5,21(1H,d),5.48(1H,d)J.06(1H.s),7.08-7.17(2H.m),7.25-7.35(2H.m).7.39-

7.47(1H.m).7.72-7.77(1 H.m)

Step 3

Preparation of 1 -[1-(2-toluoylnriethyl)-2-oxo-5-cyclopentylcarbonyl-8-methyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-

3-yl]-3-(3-ethoxycarbonyIphenyl)urea

[0345] Step 2 of Example 10 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycartx)nylannino-5-

cyclopentylcarlx)nyl-8-methyl-1.3,4.5-tetrahydro-2H-1.5-benzodiazeplne was used Instead of 1-tert-butyIcarbonylme-

thyI-2K)xo-3-tert-butoxycarbonylamino-5i)ivaloyl-1.3,4.5-tetrahydro-2H-1.5-benzodiazepin^ in a similar

manner to Step 3 of Example 1 0, to thereby obtain the title compound.

iH-NMR(DMSO-d6)6:

1 .25-1.48{2H,m).1 .30(3H,t),1 .53-1 .77(6H,m).2.35-2.53(1 H.m).2.40(6H,s).3.60(1 H,dd).4.28(2H.q).4.40-.

4.63(2H.m).5.1 8(1 H.d).5.31 (1 H,d),6.72(1 H.d).7.21 -7.27(1 H.m).7.30-7.41 (5H.m).7.45-

7.54(3H.m).7.95(1H.d).8.05(1H,t),9.06{1H.s)

Step 4

Preparation of 3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-cyclopentylcartK)nyl-8-methyi-1 .3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureido]benzoic acid

[0346] Step 4 of Example 10 was repeated except that 1-[1-(2-toluoyimethyO-2-oxo-5-cyclopentylcari5onyl-8-methyl-

1 ,3,4,5-tetrahydro-2H-1,5-benzodia2epin-3-yl]-3-(3-ethoxycartK)nylphenyl)urea was used instead of 1-(1-tert-butytcart>-

onylmethyl-2-oxo-5-pivaloyl-1 .3.4.5-tetrahydro-2H-1.5-benzodlazepin-3-yi)-3-(3-ethoxycarbonyIphenyl)urea, to thereby

obtain the title connpound.

Melting point:1 66-1 83°C, (decomposition)

^H-NMR(DMSOHj6)6:

1 .22-1.78(8H.m).2.30-2.55(1 H,m),2.39(6H.s),3.55-3.65(1 H,m).4:40-

4.63(2Km).5.18(1H.d).5.31 (1 H,d),6.72(1 Kd).7.21 -7.41 (6H.m).7.45-

7.54(3H.m),7.96(1 H,d),8.01 (1 H,t),9.01 (1 H,s).1 2.60-13.00(1 H.br)

MS(FAB)m/z:583(MH)*-
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Example 88

Preparation of (+)-3-[3-(1 -tert-butylcarbonylmethyl-2-oxo-5iDheny!-1 ,3,4,5-tetrahydro-2H^ .S-benzodiazepin-a-yOJure-

idojphenylthioacetic acid and (-)-3-[3-(1-tert-butylcartx)nylmethyl-2-oxo-5-phenyl-1,3.4.5-tetrahydro-2H-1.5-b

a2epin-3-y01ureido]pheny!thioacetic acid

Step 1

Preparation of (-)-1 -(1 -tert-txitylcarbonylmethyl-2-oxo-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 .543enzodiazepin-3-yi)-3-(3-

tert-butoxycarbonylmethyl thiophenyl)urea

[0347] Triphosgene(592 mg) was added to a solution of tert-butyl 3-aminophenylthioacetate(1.27 g) in tetrahydro-

furan(100 ml) under ice-coding. triethy1amine(2.5 ml) was added thereto five times each 0.5 ml over 15 minutes, and

the mixture was stirred at room temperature for 5 minutes.A solution of (-)-1-tert-butyicarbonylmethyl-2-oxo-3-annino-5-

phenyl-1.3.4,5-tetrahydro-2H-1.5-benzodiazepine(1.7 g) obtained from Step 7 of Example 70 in tetrahydrofuran(20 ml)

was added to the mixture, stirred at room temperature for one hour. The reaction mixture was concentrated under

reduced pressure.water was added to the residue, extracted with methylene chloride.The organic layer was dried over

anhydrous sodium sulfate, the mixture was purified by silica gel column chromatography(n-hexane:etinyl acetat&=2:1).

to thereby obtain 2.75g of the title compound.

[a] D^O (C=1.05.CHCl3) :-94.7'>

^H-NMR(CDCl3)5:

1.24(9H.s).1.38{9H.s).3.54(2H.s),3.68(1H,dd).4.18(1H.dd).4.40(1H,d),4.85-

4.94(1H.m).5.17(1H,d),6.36(1H,d),6.76-7.22(13H.m),7.44(1H,s)

Step 2

Preparation of (+)-1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-phenyl-1 .3.4.5-tetrahydro2H-1 ,5-benzodia2epin-3-yl)-3-(3-

tert-butoxycarbonylmethylthiophenyOurea

[0348] Step 1 was repealed except that (+)-1-tert-butylcartx)nylmethyi-2-Qxo-3-amino-5-phenyl-1.3.4.5-tetrahydro-

2H-1,5-benzodiazepine was used instead.of (-)-1-tert-butylcarbonylmethyl-2-Qxo-3-amino-5-phenyl-1,3,4.5-tetrahydro-

2H-1 ,5-benzodiazepine, to thereby obtain the title compound.

[a] (C=1.03,CHCl3) :+95.8<*

Step 3

Preparation of (-)-3-[3-(1 -tert-butylcarbonylmethyl-2-Qxo-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)]ure-

ido]phenylthioacetic acid

[0349] Trifluoroacetic acid(20 ml) was added to a solution of (-)-1 -(1 -tert-butyicartK)nylmethyI-2-oxo-5-phenyl-1 ,3,4.5-

tetrahydro-2H-1 .5-benzodiazepin-3- yl)-3-(3-tert-butoxycarbonylmethylthiopheny[)urea(2.75 g) in methylenechloride(20

ml), the mixture was stirred at room temperature for 3 hours.The reaction mixture was concentrated under reduced

pressure and the resultant residue was purified by silica gel column chroniatography(chloroform:methanol=5:1). to

thereby obtain 2.5g of the title compound.

[a] (C=0.62.CHCl3) :-45.8'»

Step 4

Preparation of (+)-3-[3-(1 -tert-butylcarbonyImethyl-2-oxo-5iDhenyl-1.3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)]ure-

idojphenylthioacetic acid

[0350] Step 3 was repeated except that (+)-! -(1 -tert-butylcaftxDnylmethyl-2-oxo-5-phenyl-1 .3,4,5-tetrahydro-2H-1 .5-

benzodia2epin-3-yl)-3-(3-tert-butQxycarbonyImethylthiophenyi)urea was used instead of (-)-1-(1-tert-butylcart)onylme-

thyl-2-oxo-5iDhenyl-1,3.4,5-tetrahydro-2H-1.5-berizodiazepin-3-yl)-3-(3-tert-butoxycartw to

thereby obtain the title compound.
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la] (C=0.50.CHCl3) :+44.0'

[0351 1 The structure of these compounds obtained from Exanple 1 -88 was shown in Table 1-12.

Table I

I

83

Eiamph: Ri R2 R3 1 Rp n

1 H 0
11—C-Bu-t -<3 1

2 H

0 Me

0
11—C—Bu-t

He

0

3 H

0

H

Me

1

4 8-Me

Me
0
II—C—Bu-t

Me

X

S a-F
0
II—C-Bu-t

Me

1

6 H
Me

-<
Me

0
II—C-Bu-l

Me

<>• 1

7 H
0

0
II—C-Bu-t

Me

-<3 1
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Table 2

5

10

75

20

Example Ri R2 R3 R? n

8 H
0
II

9 H
0

-i-<\

Me

10 H
0-
It—C— Bu-t

0
II—C— Bu-t

COOH

11 H

Me

12 H

He
0
n—C-Me

Me

13 8-Me
0
II—C-Bu-l

CQOH

14 H

Me

91



EP 0 945 445 A1

Table 3

(CH2)„-R2

Example r. R3 Rp 1 n

15 H
0 Me y

—

.

O —UvJLcOM»SO.J(e
1

16 H
0

' —C-OBu-l —[^3—CONHSOjMe
1

17 H -CF, —t^jl—CONHSO^e
1

18 H —J^^^jLcojCHSOjMe
1

19 H — CH^OMe —C^^^jLcoNHSOjMe
0

20 H H —C-Ot-1( K-Me

Me

0

21 H

Mc

—C-CH.-J( N-Me 1

22 H 1
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Table 4
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Table 5

Example R2 R? n

31 H
0
II—C-Bu-t

COOH

32 H
0
It—C— Bu-t

0
II—C— Bu-t

He

33 H
0
ti—C-Bu-t -o —U^Ji—SCHjCOOH

34 H
0
II

* —C-Bu-t —^_^^S-CH,COOH

35 H
0
II—C— Bu-t -Q

36 H
0
II—C-Bu-t O —^^3—iHHMe

37 H

He

0 .

11—C-Bu-t

. COOH

•X-: monohydrochloride
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Table 6
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Table 7
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Table 8

ExaiDpI<? Rt R2 R3 n

54 H
S .CH,CH,;HMe,

Me

0
II—C-Bu-t

1

55 H
s

\̂ /

0
II—C—Bu-t

He

t

56

{»)
H

He
0
It—C-Bu-l

Coctfi

1

57 H
0
II—C-Bu-t

1

5a H
Me

0
II—C-Bu-i

^ HO—rr^

1

59 H
0
II—C-8u-i

I

60 H 4^ Me

-<5 1

* optically active compound
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Table 9

[xample R2 R3 Rp n

61 H

He
0
n—C-Bu-t

^ UN— iH

62 H
0
II

—C-Bu-t

63 H

Me
0
II

—C-Bu-t t^^^jl— COiMHOH

64 H
Me

.

0
"

• II—C— Bu-t
f^^^jl—COHHCH^COOH

65 H
0
II

—C-Bu-t C^^^il— COOMe

66 H

Me COOH

67 H

Me COQH

Sc: monohydrochloride
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Table 10
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Table 11

(CH 2) n "^2

Rz R3 n

76 H Mo
0
II—C—Ba-t

COOH

0

77 H
0
11—C-Bu-t

COOH

78 H
0
It

—C-Bu-t

79 H 0
n—C-Bu-t

COOH

. 80 H
0

—C-OBo-l

COOK

81 H
0
II—C— 08u-l SCHjCOOH

82 H
0
11—C-Bu-t

COOH

^
• monohydrochloride

* : optically active compound
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Table 12

R3

Example R2 R3 R? n

83 H 0 —(^~y-COQH

34

5«

H

Me COOH

85 8-Me

Me

86 8-Mc

Me COOK

87 8-Me

Me COOK

88

( •)

H
0
II—C—Bu-t 0 —C^^^jL-SCH^COOH

5K: monohydrochloride
optically active compound
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Referential Example 7

Preparation of 2-oxo-3-tert-butoxycarbonylamino-8-methyl-1 ,3.4.5-tetrahydro-2H-1 .S-benzcxliazepne

5 [0352] Potassium carbonate(6.91 g) was added to a solution of 3-amino-2-(tert-butoxycarbonyOaminopropionic

acid(5.11 g) obtained from Step 2 of Referential Example 1 and 4-fluoro-3-nftrotoluene(3.88 g) in ethanol(100 ml), the

mixture was refluxed overnightThe reaction mixture was allowed to cool.filtrated.and the filtrate was concentrated

under reduced pressure.to thereby obtain 3-(2-nitro-4-methyl)aniiino-2-tert-butoxycartx)nylaminopropionic add.

10 ^H-NMR(CDCl3)6:

1.43(9H.s).2.26(3H.s).3.55-3.89(2H,m).4.45-

4,63(1H.m).5.44(1H,d).6.91(1H.d)J.27(1Kd)7.94(1H,s).8.14(1H,brs)J1.50(1H,br5)

[0353] This obtained compound was dissolved in water(200 ml),washed with diethyl ether, then adjusted to pH 3 with

75 1N hydrochloric add.and extracted with methylene chloride.The organic layer was washed with saturated brine.dried

over anhydrous sodium sulfate.and the solvent was evaporated.The residue was dissolved in ethanol (200 ml).10% pal-

ladium carbon(1 g) was added.and the mixture was stirred for 5 hours under hydrogen atmosphere, under ambient

pressure.The reaction mixture was filtrated, the filtrate was concentrated under reduced pressure, toluene was added

and crystals so precipitated were collected by fOtration.to thereby obtain 3-(2-amino-4-methylanilino)-2-tert*butoxycar-

20 bonytaminopropionic acid.This compound was suspended in toluene{100 ml), the mixture was refluxed overnight while

water was removed by use of a Dean-Stark condenser.The reaction mixture was allowed to cool.crystals so precipitated

were collected by filtration, and washed with isopropyl ether.subsequentiy.dried.to thereby obtain 1.66 g of the titled

compound(Yie!d:40%).

25 ^H-NMR(DMSO-d6)6:

1.36(9H.s).2.17(3H.s),3,25-3.32(1H.m).3.43-3.49(1H.m).4.07-4.18(1H,m),5.30(1H,d).6.70-

6.76(3H.m).6.83(1 H.d),9.61 (1 H.s)

Referential Example 8

30

Preparation of 2-oxo-3-ben2ylQxycarbonylamino-5-phenyl-8-methoxy-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepine

Stepi

35 Preparation of N-phenyl-2-nitro-4-methoxyaniline

[0354] 2-Nitro-4-methoxyaniline(75 g),bronK)benzene(270 ml),potassium carbonate(31 g),copper powder(5.0 g) and

potassium iodide(2.1 g) were mixed, the mixture was refluxed for 24 hours.The reaction mixture was allowed to cool,

Insoluble products were removed by filtration.The filtrate was concentrated under reduced pressure, and the residue

40 was purified by silica gel column chromatography(n-hexane:ethyl acetate=10:1),to thereby obtain 51 g of the titled com-

pound as dark red crystals.

^H-NMR(CDCl3)6:

3.82(3H,s),7.04-7.64(8H,m).9.33(1H.brs)

45
,

Step 2

Preparation of NiDhenyl-N-(2-cyanoethyl)-2-nitro-4-methoxyaniIine

50 [0355] N-phenyl-2-nitro-4-methQxyaniline(51 g) was dissolved in acrylonitrile(250 ml), triton B (40% benzyltrimethyl-

ammonium hydroxide in methanol solution) (1 .0 ml) was added.and the mixture was stirred for 5 hours at room temper-

ature.The reaction mixture was concentrated, the residue was purified by silica gel column chromatography(n-

hexane:ethyl acetate=4:1), to thereby 39.5 g of the titled compound as orange-yellow crystals.

55 ^H-NMR{CDCl3)6:

2.77(2H.t).3.90(3H.s).4.00(2H,t),6.51 -7.46(8H.m)
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Steps

Preparation of N-phenyl-N-{2-cyanoethyi)-2-amino-4-methoxyaniline

[0356] N-Phenyl-N-{2H;yanoethyi)-2-nitro-4-methoxyaniIine(39.5 g) was dissolved in tetrahydrofuran(200 ml). 10%

palladium carbon(4.0 g) was added, the mixture was stirred for 9 hours under hydrogen atmosphere-Palladium carbon

was removed by filtration, the filtrate was concentrated under reduced pressure, to thereby obtain 35.6 g of the titled

compound(Yield: 1 00%).

^H-NMR(CDCl3)6:

2.67{2H.t).3.79(3H.s).3.81(2H.brs).3.92(3H.t).6.34-7.24(8H.m)

Step 4

Preparation of 3-[N-(2-amino-4-methoxyphenyl)-N-phenyOaminop;oponic acid

[0357] N-Phenyl-N-(2K;yanoethyl)-2-amino-4-methoxyaniline(35.6 g) was dissolved in ethanol (200 ml).a solution(400

ml) of aqueous potassium hydroxide(71g) was added, the mixture was refluxed for 4 hours.The reaction mixture was

allowed to cool, adjusted to pH 2 with concentrated hydrochloric add, and extracted with chloroform.The organic layer

was successively washed with water and saturated brine,dried over anhydrous sodium sulfate,and the solvent was

evaporated under reduced pressure, to thereby obtain 38.1g of the titled compound(Yield:1 00%),

^H-NMR(CDCl3)6:

2.70(2H.t).3.78(3H.s).3.90{2H.t).5.00(3H.br),6.33-7.21(8H.m)

Steps

Preparation of 2-Qxo-5-phenyl-8-methoxy-1 ,3.4,5-tetrahydro-2H-i.5-benzodiazepine

[0358] 3-[N-{2-Amino-4-methoxyphenyl)-N-phenyi]amlnopropionic acid{38.1 g) was dissolved in xyiene(500 ml), the

solution was refluxed for 20 hours while water was removed by use of a Dean-Stark condenser.The reaction mixture

was allowed to cool to room temperature, crystals so precipitated were collected by filtration, to thereby obtain 29.7g of

the titled compound(Yield:83%).

^H-NMR(CDCl3)6:

2.65(2H.t).3.82(3H.s).4.00(2H.t).6.61 -6.83(5H.m),7.1 3-7.22(2H.m),7,34(1 H.txs)

Step 6

Preparation of 1 -methoxymethyl-2-oxo-5-phenyl-8-methoxy-1 .3,4.5-tetrahydro:2H-1 ,5-benzodiazepine

[0359] Under argon atmosphere. 60% sodium hydride{1 . 1 2 g) was suspended in tetrahydrofuran(1 0 ml),a solution of

2-oxo-5-phenyl-8-methoxy-1.3.4.5-tetrahydro-2H-1.5-benzodiazepine(5.0 g) in tetrahydrofuran(50 ml) was added

thereto under ice-cooling, and the mixture was stin-ed for 40 minutes at same temperature.After ice bath was

removeded.methoxymethyl chloride(2.25 g) was added, the mixture was stirred for 2 hours at room tenperature."me

reaction mixture was poured into ice-water, extracted with methylene chloride.The organic layer was successively

washed with water and saturated brine, dried over anhydrous magnesium sulfate.and the solvent was evaporated under

reduced pressure. The residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1). to

thereby obtain 5.05 g of the titled connpound as yellow-brown crystals(Yield:87%).

^H-NMR(CDCl3)6:

2.64(2H.br).3.34{3H,s),3.83(3H,s).3.93{2H,br).5.19(2H,brs).6.73-7.22(8H.m)

103



EP0 945 445 A1

Step 7

Preparation of 1 -methoxymethyI-2-oxo-3-hydroxyimino-5iDhenyt-8-methQxy-1 ,3,4,5-hetrahydro-2H-1 ,5-benzodi-

azepine

[0360] Under argon atnrrosphere, 1-methoxymethyi-2-oxo-5-phenyi-8-nfiethOKy-1.3,4.5-tetrahydro-2H-1,545enzodi^

azepine(5.05 g) was dissolved in toluene(60 nil).under cooling potassium tert-butoxide(9.09 g) was added, stirred for

30 minutes at same temperature. tert-t)utyl nitrrte(4.64 g) was added thereto.and the mixture was stinred for 2 hours and

30 minutes at room temperature.Saturated brine was added to the reaction mixture, extracted with ethyl acetate.The

organic layer was succesively washed with water arxJ saturated brine, dried over anhydrous sodium sulfate, and the sol-

vent was evaporated under reduced pressure.The residue was purified by silica gel column chromatography(chtoro-

form:methanot=50:1). to thereby obtain 3.52 g of the titled compound as pale brown amorphous.

^H-NMR(CDCl3)6:

3.43{3H.s).3.82(3H.s),4.60{2H.br).5.20(2H,br).6.73-7.29{9H.m)

Steps

Preparation of 1 -methoxymethyl-2-oxo-3-propyIaminocarbonyloxyimino-5-phenyl-8-methoxy-1 ,3,4,5-tetrahydro-2H-

I.Sbenzodiazepine

[0361 ] 1 -Methoxymethyl-2-oxo-3-hydroxyimino-5-phenyl-8-methoxy-1 ,3.4.5-tetrahydro-2H-1 ,5-ben2odiazepine(1 .0

g) was dissolved in tetrahydrofuran(10 ml),propyl isocyanate{0.62 g) and triethylamine(0.74 g) were added thereto, the

mixture was refluxed for 2 hours and 30 minutes.The reaction mixture was allowed to cool to room temperature, crystals

so precipitated were collected by filtration, and the crystals were washed with diisopropyl ether, to thereby obtain 0.78

g of the titled compound as white crystals.

^H-NMR(CDCl3)6:

0.91(3H.t).1.47-1.60(2H.m).3.15-

3.20(2H.m),3.42(3H.s),3.82(3H,s).4.43(1H.br).4.91(1H,br).5.21(1H,br).5.32{1H,br), 5.65(1 H.br)

Step 9

Preparation of 1-methoxymethyl-l-oxo-3-amino-5-phenyl-8-methoxy-1,3,4.5-telrahydro-2H-1,5-benzodiazepine

[0362] 1 -Methoxymethyl-2-oxo-3i3ropyiaminocarbonyloxyimino-5-phenyl-8-methoxy-1 .3.4,5-tetrahydro-2H-1 ,5-ben-

zodiazepine(0.78 g) was suspended in methanol (20 ml), 10% palladium cart»on(0.20 g) was added thereto, the mixture

was swung for 2 hours and 30 minutes under hydrogen atmosphere(3.5-3.0kg/cm^.The palladium cartjon was

removed by filtration, the filtrate was concentrated under reduced pressure.TTie residue was purified by silica gel col-

umn chromatography(chloroform:methano!=20:1), to thereby obtain 0,63 g of the titled compound.

^H-NMR(CDCl3)6:

1.73(2H.brs).3.34(3H.s).3.49-3.81(2H.m).3.83(3H,s),3.87-3.92(1H.m).5.15(1H,d).5.31(1H.d).6.70-7.22(8H.m)

Step 10

Preparation of 2-oxo-3-benzylQxycarbonylamino-5-phenyl-8-methoxy-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0363] 1 -Methoxymethyl-2-oxo-3-amino-5-phenyl-8-methoxy-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepine(200 mg) was

dissolved in 25% hydrobromic add-acetic acid solution(1 ml),the solution was stirred for 2 hours.The reaction mixture

was concentrated under reduced pressure.diisopropyt ether was added, the solid so precipitated was collected by filtra-

tion. The solid was dissolved in water (3 ml).a solution of benzyl chloroformate(1 40 mg) in tetrahydrofuran(3 ml) and 1

N

aqueous sodium hydroxide(2.8 ml) were successively added, and the mixture was stirred for one hours.Water was

added to the resultant mixture,extracted with methylene chloride.The organic layerwas successively washed with water

and saturated brine.dried over anhydrous sodium sulfate.The solvent was evaporated under reduced pressure, the res-

idue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1), to thereby obtain 107 mg of the

titled compound as colorless amorphous.
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^H-NMR(CDCl3)6:

3.65(1 H.m).3.81 (3H.s).4. 1 6-4.28(1 H.m).4.61 -470(1 H.m).5.09(2H.s),5.83(1 H.brd).6.63-7.^^

Referential Example 9

5

Preparation of 2-oxo-3-benzyioxycartx)nylamino-5-(2-fluorophenyl)-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

Step1

TO Preparation of N-(2-nrtropheny[)-2-fluoroaniline

[0364] 2-Nitroaniline(14.9 g).2-fluoronitrobenzene(29 g).potassium carbonate(14.9 g).copper powder(6.9 g) and

xylene(100 ml) was mixed, the mixture was refluxed for 39 hours under argon atmosphere.The reaction mixture was

allowed to cool, filtrated.and the filtrate was concentrated under reduced pressure.The residue was dissolved ethyl ace-

15 tate.successively washed with water and saturated brine.dried over anhydrous sodium sulfate,and the solvent was

evaporated under reduced pressure. The residue was purified by silica gel column chromatography(n-hexane:ethyl

acetate=10:1),to thereby obtain 18.0 g of the titled compound as orange color aystaIs(Yield:72%).

^H-NMR(CDCl3)6:

20 5.80-6.86(1 H,m)J.05-7.44(6H,m),8.22(1 H.dd).9.30(1 H.brs)

Step 2

Preparation of N-(2-nitrophenyl)-N-(2-cyanoethyl)-2-fluoroaniIine

25

[0365] N-(2-Nitrbphenyl)-2-fluoroaniline(17.8 g) was dissolved in acrylonitrile{100 ml), triton B(40% benzyltrimethyl-

ammoniun hydroxide in methanol) (1.0 ml) was added, the mixture was stirred at SO-eo^C for 3 hours.The reaction mix-

ture was concentrated under reduced pressure, the residue was purified by silica gel column chromatography(n-

hexane:ethyl acetate=4:1), to thereby obtain 6.37 g of the titled compound as a orange color crystal.

30

^H-NMR(CDCl3)6:

3.81 (2H,brs).5.30(1 H.brs),6.64-7.1 3(8H.m)

Steps

35

Preparation of N-(2-anninophenyl)-N-(2-cyanoethyl)-2-fluoroaniline

[0366] N-(2-Nitrophenyl)-N-(2-cyanoethyl)-2-fluoroaniIine(6.37g) was dissolved in methanol(60 ml), 10% palladium

cartx)n(0.60 g) was added, the mixture was stirred for 3 hours under hydrogen atmosphere. Palladium carbon was

40 removed by filtration, the filtrate was concentrated under reduced pressure, to thereby obtain 0.1 7 g of the titled com-

pound(Yield:100%).

^H-NMR(CDCl3)6:

2,.73(2H,t).4.08(2H,t),6.87-7.77(8H.m)

45

Step 4

Preparation of 3-(N-(2-aminophenyl)-N-(2-fluorophenyO]aminopropionic add

50 [0367] N-(2-Aminophenyl)-N-(2-cyanoethyl)-2-fluoroaniline(6.18 g) was dissolved in ethanol (40 ml),aqueous potas-

sium hydroxide (12.5 g) solution (80 ml) was added, the mixture was refluxed for 3 hours.The reaction mixture was

allowed to cool, adjusted to pH 3 with concentrated hydrochloric acid, and extracted with methylene chloride.The

organic layer was successively washed with water and saturated brine, dried over anhydrous sodium sulfate, and the

solvent was evaporated under reduced pressure, to thereby obtain 5.6 g of the titled conpound as brown amor-

55 phous(Yield:86%).

^H-NMR(CDCl3)6:

2.68(2H.t),3.86(2H.t).6.70-7. 1 0(8H.m)
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Steps

Preparation of 2-oxo-5-(2^luorophenyl)-1,3,4.5-tetrahydro-2H-1,5-ben2odia2epine

5 [0368] 3-[N-(2-Aminophenyl)-N-(2-fluorophenyl)]aminopropionic acid(5.6 g) was dissolved In xylene(60 ml),the solu-

tion was refluxed for 3 hours while water was removed by use of a Dean-Stark condenser.The reaction mixture was con-

centrated under reduced pressure, the residue was suspended in diisopropyl ether and collected by filtration, to theret>y

obtain 4.60 g of the titled compound as a pale brown crystal(Yield:88%).

10 ^H-NMR(CDCl3)6:

2.70(2H.t).4.04(2H.t).6.87-7.12(8H,m).8.00(1H.brs)

Steps

15 Preparation of 1 •methoxymethyl-2-Qxo-5-(2-fluorophenyl)-1 .3.4,5-tetrahydro-2H-1 .S-benzodiazepine

[0369] Under argon atmosphere, 60% sodium hydride(0.38 g) was suspended in N.N-dimethylforrnamide(5 ml).a

solution of 2-oxo-5-(2-fluorophenyl)-1.3,4.5-tetrahydro-2H-1,5-benzodiazepine(1.89 g) In N,N-dimethylformamide(15

ml)was added dropwise ov^ 15 minutes under ice-cooling, the mixture was stirred for one hour at same tempera-

te turaChloromethylmethyl ether(0.89 g) was added thereto, the resultant mixture was stirred at room temperature for 2

hours.Water was added to the reaction mixture, extracted with chloroform, the organic layer was successively washed

with water and saturated brine, and dried oyer anhydrous magnesium sulfate.The solvent was evaporated under

reduced pressure, the residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1), to

thereby obtain 5.26 g of the titled connpound as colorless amorphous(Yield:98.4%).

25

^H-NMR(CDCl3)6:

2.67(2H.t),3.44(3H,s).3.96(2H.t),5.19(2H.s).6.90-7.23(7H.m),7.48(1H,dd)

Step 7

30

Preparation of 1-methoxymethyl-2-oxo-3-hydroxyimino-5-(2-fluorophenyl)-1 ,3,4,5-tetrahydro-2H-1 ,5-benzocfiazepine

[0370] Under argon atmosphere. 1-methoxymethyl-2-oxo-5-(2-fluorophenyl)-1,3,4,5-tetrahydro-2H-1,5-benzodi-

azepine(5.26 g) was dissolved in toluene(50 ml), the mixture was cooled on ice, potassium tert-butoxide(9.8 g) was
35 added thereto at internal temperature lO^C.arxl stirred for 30 minutes under ice-cooling, tert-Butyl nitrite(5.0 g) was

added thereto, the mixture was allowed to room temperature, and stirred for one hour and 30 minutes.Saturated brine

was added to the reaction mixture, extracted with ethyl acetataThe organic layer was successively washed with water

and saturated brine, dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure.The

residue was purified by silica get column chromatography(silica gel NH-DM1 020.produced by Fujisilicia Co. Ltd..chlo-

40 rofbrm:methanol=20:1), to thereby obtain 2.35 g of the titled compound as pale brown amorphous.

''H-NMR(CDCl3)6:

3.51 and 3.53(3H.each s).4.58 and 4.75(2H.each s).5.27 and 5.29(2H. each s).6.89-7.23(7H.m),7.53(1 H,m)

45 Steps

Preparation of 1 -methoxymethyl-2-oxo-3-propyIaminocartK5nyloxyimino-S(2-fIuorophenyl)-1 ,3.4,5-tetrahydro-2H-1 .5-

benzodiazepine

so [0371] 1-Methoxymethyi-2-oxo-3-hydroxyinTino-5-(2-fluorophenyl)-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine(2.35g)

was dissolved in tetrahydrofuran(25 ml).propyl isocyanate(1 .52 g) and triethytamine(1 .81 g) were added thereto.and the

mixture was refluxed for 3 hours.TTie reaction mixture was concentrated under reduced pressure, the residue was puri-

fied by silica gel column chromatography(silica gel NH-DM1020,produced by Fujisilicia Co. Ltd.,chlorofbrm). to thereby

obtain 2.52 g of the titled compound as brown amorphous{Yield:85%).

55

^H-NMR(CDCl3)6:

0.87-a97(3H,m),1.46-1.57(2H.m).3.14-3.23(2H.m).3.53(3H.s).4.71(2H.brs).500-5.60(3H.m).6.93-

7.28(7H.m).7.53-7.56(1 H.m)
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Step 9

Preparation of 1 -methoxymethyl-2-oxo-3-arTiirK>-5-(2-fIuoropherTyi)-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepine

5 [0372] 1 -Methoxymethyl-2KJxo-3-propylaminocartx)rTyloxyimino-5-{2-fluoropheriyl)-1 ,3,4,5-tetrahydro-2H-1 ,5-benzo-

diazepine(2.52 g) was dissolved in methanol (30 ml), 10% palladium carbon (0.60 g) was added thereto, the mixture

was swung for 4 hours under hydrogen atmosphere(3.5-3.0kg/cm2).PaIladium carbon was removed by filtration, the fil-

trate was concentrated under reduced pressure,and the residue was purified by silica gel column chromatography(chlo-

roform:methanol=20:1). to thereby obtain 0.46 g of the titled compourxJ as yellow-brown anrK)rphous.

10

^H-NMR(CDCl3)6:

3.45(3H.s),3.70-3.77(1H.m).4.06-4.12(1H,m),4.23(2H,brs).4.96(1H,d),5.50(1H,d).6.91-7.49(8H.m)

Step 10

IS

Preparation of 2-oxo-3-benzyloxycartx)nylamino-5-(2-fluorophenyl)-1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepine

[0373] 1-Methoxymethyl-2-oxo-3-amino-5-(2-fluorophenyl)-1,3.4,5-tetrahydro-2H-1 ,5-benzodlazepine(0.94 g) was
dissolved in 2S% hydrobromic actd-acetic acid solution(18 ml), the mixture was stirred for one hour.TTie reaction mixture

20 was concentrated under reduced pressure,diethyl ether was add, the solid so precipitated was collected by filtration to

give pale brown crystals.This crystals were suspended in water(5 ml),1 N aqueous sodium hydroxide(4.5 ml) and a solu-

tion of benzyl chloroformate(301 mg) in tetrahydrofuran(7 ml) were added thereto, the resultant mixture was stirred for

one hour.Water was added to the reaction mixture, extracted with methylene chloride, the organic layer was succes-

sively washed with water and saturated brine, dried over anhydrous magnesium sulfate, and the solvent was evapo-

25 rated under reduced pressure. The residue was purified by silica gel column chromatognaphy(n-hexane:ethy}

ac6tate-2:1), to thereby obtain 291 mg of the titled compound as amorphous.

"'H-NMR(CDCl3)6:

3.49-3.60(1 H,m).4.35-4.50(1H,m).4.63-4.70(1H,m),5.08(2H,s),5.89(1H,brd).6.88-7.46(13H.m),7.76(1H,^

30

Referential Example 10

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

35 Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-(2-cydohexene-1 -yl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

40 [0374] 2-Oxo-3-tert-butoxycart)onylamino-8-methyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepine(3.00 g) obtained from

Referential Example 7 was suspended in methanol(30 ml),90% 3-bromocyclohexene(6.08 g) and sodium bicarbo-

nate(2.85 g) were added.and the mixture was stirred for 5 hours at room temperature.The reaction mixture was concen-

trated under reduced pressure.water(100 ml) was added to the residue,extracted with chloroform.The organic layer was
dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure.and the residue was purified

45 by silica gel column chromatography(n-hexane:ethyl acetate=2:1), to thereby obtain 1 .36 g of the titled conpound.

^H-NMR(CDC!3)6:

1.41(9H,s),1.44-2.05(6H.m).2.27(3H,s).3.19-3.33(1H.m),3.66-3.79(1H.m).3.80-4.05(1H,m),4.40-

4.52(1 H.m).5.48(1 H.d).5.63-5.93(2H.m).6.75(1 H,d).6.91 -7.1 1 (2H.m).7.33(1 H.brs)

50 MS(EI)nn/z:371(M*)

Step 2

Preparation of 2-oxo-3-tert-butoxycart)ony!amino-5-phenyl-8-methyl-1 ,3,4.Stetrahydro-2H-1 ,5-benzodiazepine

55

[0375] 2-Oxo-3-tert-butoxycartDonyiamino-5-(2-cycIohexen-1 -yl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine(500 mg) was suspended in xylene(20 ml),nitrobenzene(831 mg) and 10% palladium carbon(250 mg) were

added therto.and the mixture was refluxed for 2 hours.The reaction mixture was allowed to cool, filtrated, arxj the filtrate
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was concentrated under reduced pressure. Diisopropyt ether was added to the residue, crystals so precipitated were

collected by filtration, to thereby obtain 413 mg of the titled compound(Yie!d:83%),

iH-NMR(CDCl3)6:

5 1 .43(9H.s).2.34(3H,s),3.65(1 H.dd),4.22(1 H,dd), 4.57-4.64(1 H,m),5.58(1 H,d).6.69^.72(2H,m).6.83(1 H.t).6.92-

6.99(2H.m),7.08-7.20(3H,m).7.74(1 H,s)

[0376] The production methods of the compound (I) of the present invention will hereinaft^ be described.

10 Example 89

Preparation of 3-[3-[l -(2-thenoylmethyi)-2-oxo-5-pivaIoyl-8-methyt-1 ,3,4,5-tetrahydro-2H-1 ,5-t>enzodiazepin-3-yl]ure-

idojbenzoic add

IS Step1

Preparation of 2-oxo-3-tert-butoxycart5onylamino-5-pivaloyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[03771 2-Oxo-3-tert-butoxycarbonylamino-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepine(30.0 g) obtained from

20 Referential Example 7 was dissolved in methylene chloride(300 ml),pivaloyi chloride(15.0 g) and pyrldine(9.8 g) were

added thereto, the mixture was refluxed for 2 hours and 30 minutes.The reaction mixture was allowed to cod. Water

was added.and extracted with chloroform.The organic layer was successively washed with saturated aqueous sodium

bicarbonate, water, and saturated brine.dried over anhydrous sodium sulfate.The solvent was evaporated under

reduced pressure, to thereby obtain the 21 .5 g of titled compound as white crystals.

25

^H-NMR(CDCl3)6:

0.97(9H.s).1.40(9H.s).2.39{3H.s).3.87(1H.dd).4.35(1H,t).4.43-

4.50(1 H,m),5.40(1 H.d),6.95(1 H.s),7.06(1 H,d)J. 1 4(1 H.d),7.93(1 H.s)

30 Step 2

Preparation of 1 -(2-thenoylmethyl)-2-oxo-3-tert-butoxycartx5nylamino-5-pivaloyl-8-methyi-1 .3,4.5-tetrahydro-2H-1 ,5-

benzodiazepine

35 [0378] 2-Oxo-3-tert-butoxycarbonyiamino-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine(1 .0 g) was

dissolved in letrahydrofuran(10 ml),60% sodium hydride(0.16 g) was added thereto under argon atmosphere,and the

mixture was stined for 30 minutes at room temperature.A solution of 2-bromoac6tylthiophene(0.99 g) in tetrahydro-

furan(1 ml) was added to the resultant mixture, stirred for 2 hours.The reaction mixture was poured into ice-water,

extracted with ethyl acetate, the organic layer was washed succesively with water and saturated brine, and dried over

40 anhydrous sodium sulfate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel

column chromatography(n-hexane:ethyl acetate=2:1), to thereby obtain 1 .01 g of the titled compound(Yield:7e%).

^H.NMR(CDCl3)6:

1 .03(9H.s), 1 .39(9H.s),2.37(3H,s).3.88-3.95(1 H,m).4.20-4.28(1 H,m).4.43(1 H,d),4.53-

45 4.57{1H,m),5.48(1H.brd),5.62(1H.d).7.10-7.22(4H.m),7.74-7.87(2H.m)

Step 3

Preparation of 1-(2-thenoylmethyl)-2-oxo-3-amino-5i3ivaloyl-8-methyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine

50

[0379] 1 -(2-Thenoylmethyi)-2-oxo-3-tert-butoxycartx)nylamino-5i3ivaloyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzo-

diazepine(1.00 g) was dissolved in 4N HCI-dioxane(10 ml), the solution was stin-ed for one hour at 55°C. The reaction

mixture was concentrated under reduced pressure. TTie residue was neutralized with saturated aqueous sodium bicar-

bonate, extracted with methylene chloride.The organic layer was successively washed with water and saturated

55 brine.dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure, to thereby obtain

0.74 g of tine titled compound as brown crystals(Yie!d:92%).

^H-NMR(CDCl3)6:
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l.03(9H.s).^37{3H.s).3.64-3.78(2H.m).4.20-4.27(1H.m).4.36(lH.d).5.75(1H.d)J.07-7.22(4H,m).^

Step 4

Preparation of l-{1-{2-thenoylrnethyO-2K>xo-5-pivaloyl-8-methyl-1,3.4.5-tetrahydro-2H^

ethoxycarbonylphenyl)urea

[0380] Ethyl 3-arTiinobenzoate(0.23 g) was dissolved in tetrahydrofuran(10 mQ^nd the solution was cooled on ice-

water.Triphosgene(0.15 g) was added thereto at internal tenperature 7°C, triethylamine(0.53 g) was added dropwise

thereto over 10 minutes period, the mixture was allowed to come to room temperature.and stirred for 10 minutes,Sub-

sequently. a suspension of 1-(2-thenoylmethyl)-2K)xo-3-anTino-5i3i\^oyl-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzod

azepine(0.52 g) in tetrahydrofuran(1 0 ml ) was added.and the resultant mixture was stirred for one hour.Water was

added to the reaction mixture.extracted with methylene chloride, the organic layer was successively washed with water

and saturated brine,and dried over anhydrous magnesium sulfate.The solvent was evaporated under reduced pres-

sure.The residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=1 :1), to thereby olrtain 0.70

g of the titled compound as white crystals(Yield:88%).

^H-NMR(CDCl3)6:

1 .04(9H.s), 1 .35{3H.t),2.38{3H,s).3.88-3.95(1 H.m).4.29-4.40(3H,m).4.48(1 H.d).4.79-4.89(1 H,m),5.05(1 H.d),6. 1 0-

6.22{1H.m).7.10-7.27(6H,m),7.55-7.91(5H.m)

Step 5

Preparation of 3-[3-[1 -(2-ThenoyImethyl)-2-oxo-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odia2epin-3-yl]ure-

ido]benzoic add

[0381 ] 1 -[1 -(2-Thenoylmethyl)-2-oxo-5-plvaloyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-ben20dia2epin-3-yO-3-(3-ethoxy-

cartx)nylphenyl)urea(0.67 g) was suspended in a mixed solvent of ethanol(10 ml) and tetrahydrofuran(10 ml), aqueous

lithium hydroxide monohydrate(0.24 g) solution(10 ml) was added, and the mixture was stirred for 3 hours at room tern-

perature.The reaction mixture was concentrated under reduced pressure, weaWy acidified with IN hydrochloric add.

extracted with methylene chloride.The organic layer was successively washed with water and saturated brine, and dried

over anhydrous magnesium sulfate.The solvent was evaporated under reduced pressure, the residue was suspended

in a mixed solvent of methanol and ethyl acetate,crystals so predpitated were collected by filtration, to thereby obtain

0.48 g of the titled compound as white crystals{Yield:78%).

Melting point: 198-206'»C

iH-NMR(DMSO-d6)6:

0.96(9H,s),2.38(3H.s),3.61-3.68(1H,m),4.21-4.30(1H,m),4.46-

4.53(1H,m),4.86{1H,d),5.61(1H,d),8.65(1H.brd).7.20-7.52(7H.m),8.00-8.20(3H,m).9.00(1H.brs),12.83(1H,brs)

Example 90

Preparation of 3-[3-(1 -tert-buty!carbohylmethyl-2-oxo-5-phenyi-8-methoxy-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl)ureido]benzoic acid

Stepi

Preparation of 1 -tert-butyfcart>onyImethyl-2-oxo-3-benzy|oxycari5onylamino-5-phenyl-8-methoxy-1 .3,4,5-tetrahydro-

2H-1 .S-benzodiazepine

[03821 2-Oxo-3-benzyloxycartK)nylamino-5-phenyl-8-methoxy-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine{2.0 g)

obtained from Referential Example 8.bromomethyl-tert-butylketone(0.94 g), toluene(30 ml). 1N aqueous sodium

hydroxide(15 ml) and tetra n-butylammonium bromide{20 mg) were mixed, the mixture was stirred for 20 hours.The

reaction mixture was separated into aqueous layer and organic layer, the aqueous layer was extracted with ethyl ace-

tate, the extract was combined with the former organic layer.The combined organic layer was successively washed with

water and saturated brine, dried over anhydrous magnesium sulfate.The solvent was evaporated under reduced pres-

sure, the residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:l),to thereby obtain 1.12

g of the titled compound as coioriess crystals{Yield:45%).
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^H-NMR(CDCl3)6:

1.26(9Ks).3.57-3.65(1H.m),3.79(3H,s),4.11-4.21(1H.m).4.26(1H.d).4.63-

4.72(1 H,m).5.08(2H,s).5. 1 4(1 H,d),5.85(1 H.brd).6.41 -6.85(5H,m),7. 1 2-7.34(8H.m)

Step 2

Preparation of 1 -tert4Dutylc^ony!methyl-2K)xo-3-anrBrK)-5i3henyl-8-methoxy-1 .3.4.5-tetrahydro-2H-1 .5-benzodi-

az^ine

[0383] 1 -tert-Butyicarbonylniethyl-2K)xo-3-benzyioxycaf1X)nylarninc>-5i^ .3.4.5-tetrahydro2H-1 .5-

benzodia2epine(1 .1 1 g) was dissolved in methanol(20 ml), 10% palladium cartx)n(220 mg) was added, and the mixture

was stirred for 2 hours under hydrogen atmosphere.Palladium carbon was removed by filtration, the filtrate was concen-

trated under reduced pressure, to thereby certain 0.82 g of the titled compound as colorless amorphous(Yield:100%).

^H-NMR(CDCl3)6:

1.28(9H.s).3.52-3.60(1H,m).3.74-3.80{1H.m).3.78{3H,s).3.90-3.96(1H.m).4.16(1H.d).5.26(1H,d),6.63-

6.84{5H,m),7.1 1 -7,22(3H,m)

Step 3

Preparation of 1 -(1 •tert-buty!carbony!methyl-2-axo-5-phenyl-8-methoxy-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-

3-(3-ethoxycarbonylphenyl)urea

[0384] Ethyl 3-aminobenzoate(373 mg) was dissolved in tetrahydrofuran(20 ml), the solution was cooled on ice-

water.Triphosgene(252 mg) was added at internal temperature 5°C. triethylamine(870 mg) was added dropwise thereto

over 15 minutes period, the mixture was allowed to come to room temperature, and stirred for 10 minutes. Further-

more,a solution of 1-tert45utylcarbonylmethyl-2-oxo-3-amino-5-phenyl-8-methcKy-1,3,4,5-tetrahydro-2H-1,5-benzodi-

azepine(820 mg) in tetrahydrofuran{20 ml), the resultant mixture was stirred for one hour at room temperature.WSater

was added to the reaction mixlure.extracted with methylene chloride, the organic layer was successively washed with

water and saturated brine, and dried over anhydrous magnesium sulfate.The solvent was evaporated under reduced

pressure, the residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1). to thereby obtain

1 .17 g of the titled compound as colorless amorphous{Yield:95%).

^H-NMR(CDCl3)6:

1.20{9H,s),1.38{3H,t),3.71-3.75(1H.m).3.80(3H.s).4.11-4.16(1H,m).4,33(2H,q), 4.44(1 H,d).4.91-

4.95(1 H,m),5. 1 i (1 H.d).6.27(1 H.br).6.67-7.65(1 2H.m).7.94(1 H.brs)

Step 4

Preparation of 3-[3-(1-tert-butylcartx)nylmethyt-2-Qxo-5-phenyl-8-methoxy-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yOureidoJbenzoic acid

[0385] 1 -(1 -tert-ButylcarbonyImethyl-2-oxo-5-phenyl-8-methQxy-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepln-3-yl)-3-(3-

ethoxycarbonylphenyl)urea(1.17 g) was dissolved in a mixed solvent of tetrahydrofuran(20 ml) and ethanol(20 ml),

aqueous lithium hydroxide monohydrate(428 mg) solution (10 ml) was added, and the mixture was stirred for 7 hours

at room temperature.The reaction mixture was concentrated under reduced pressure, the residue was weaWy acidified

witfi IN hydrochloric add, extracted with chloroform.The organic layer was successively washed with water and satu-

rated brine, and dried over anhydrous magnesium sulfate.The solvent was evaporated under reduced pressure, the res-

idue was suspended in ethyl acetate for trituration.collected by filtration, to thereby obtain 616 mg of the titled

compound.

Melting point:202-203<'C

^H-NMR(Df\yiSO-d6)6:

1.17(9H.s),3.55-3.63{1H,m),3.78(3H,s),3.92-3.99(1H,m),4.54-4.64(1H,m),4.79(1H,d).5.12(1H,d),6.69-

7.54(12H,m),8.01-8.03(1H.m).9.10(1H,brs),12.81(1H.br)
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Example 91

Preparation of 3-[3-[1 -(2-toluoyimethyl)-2-oxo-5-benzyloxycarbonyl-8-fnethyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzocGazepin-

3-yl]ureido]benzoic add

Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-ben2yIoxycarborryl-8-methy!-1 ,3,4,5-tetrahydro-2H-1 .S-benzodi-

azepine

[0386] 2-Oxo-3-tert-butQxycarbonylamlno-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodia2epine(2.00 g) obtained from

Referential Example 7 and potassium carbor«te(1 .10 g) were suspended in a mixed solvent of methylene chloride(30

mO and water(20 ml).A solution of benzyl chlorofbrmate(1 .35 g) in methylene chloride(10 ml) was added thereto under

ice-cooling, and the mixture was stirred for 2 hours at same temperature and then stinted overnight at room tenpera-

turaThe reaction mixture was separated into organic layer and aqueous layer, the organic layer was successively

washed with aqueous 10% oxalic acid solution, water, and saturated brine.dried over anhydrous magnesium sulfate,

and the solvent was evaporated under reduced pressure, to thereby obtain the 2.61 g of titled compound.

^H-NMR(CDCl3)6:

1.40(9H.s),2.34{3H.s),4.02(1H.br),4.28(1H.br).4.46-4.51(1H.m).4.99-5.17{2H,br).5.48(1H,d),6.87(1H,s).7.0

7.35(7H.br).7.65(1H,brs)

Step 2

Preparation of 1 -(2-toluoylmethyO-2-Qxo-3-tert-butoxycarbonylaminp-5-benzy!oxycartx)nyl-8-methyl-1 .3.4.5-tetrahydro-

2H-1 .S-benzodiazepine

[0387] 2-Oxo-3-tert-butoxycartx)nylamino-5-benzyloxycartx>nyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine(23.1g) was suspended in toluene(320 ml),2^3romo-2' -methy!acetophenone(13.9g).1N aqueous sodium

hydroxide(1 60 ml) and tetra-n-butylammonium bromide{400 mg) were added thereto, the mixture was stin-ed for 2 hours

at room temperature.After reaction, the reaction mixture was separated, the -organic layer was washed with saturated

brine, and dried over anhydrous sodium suHateThe solvent was evaporated under reduced pressure, the residue was

purified by silica gel column chromatography(n-hexane:ethyl acetate=4:1), to thereby obtain 12.9 g of the titled com-

pound.

^H-NMR(CDCl3)6:

1 .39(9H.s).2,34(3H,s).2.46-2.52(3H.br),3.98(1 H.br),4.29{1 H.br),4.53-4.62(1 H,m).4.75(1 H.d),5.01-

5.18{3H,br).5.52(1H.d),7.00(1H,s),7.12-7,43(10H,br).7.65(1H.br)

Step 3

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-amino-5-benzyloxycarbonyI-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodl-

azepine

[0388] 1-{2-ToluoylmethyO-2K)xo-3-tert-butoxycartx)nylamino-5-ben2yloocycarbonyl-8-methyl-1.3.^

1.5-benzodiazepine(12.9 g) was suspended in 4N HCI-dioxane(100 ml), the suspension was stirred for one hour at

50**C.The reaction mixture was concentrated under reduced pressure, the residue was neutralized with saturated aque-

ous sodium bicarbonate.extracted with methylene chloride, dried over anhydrous sodium sulfate, and the solvent was

evaporated under reduced pressure, to thereby obtain 9.78 g of the titled compound(YieId:1 00%).

^H-NMR(CDCl3)6:

1.57(2H,br).2,34(3H,s),2.49(3H.s),3.68-3.78(2H,m).4.19(1H,br),4.56(1H.d).5.13-

5.25(3H,br),6.99(1H,s),7.05(1Kd),7.25- 7.41 (9H,br),7.64(1 H.d)
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Step 4

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-benzyloxycarbonyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yl]-3-(3-ethoxycarbonyIphenyl)urea

[0389] Ethyl 3-aminobenzoate(4.29 g) was dissolved in tetrahydrofuran(600 ml), triphosgene(2.54 g) was added

under ice-cooling. triethylamine(2. 19 ml) was added thereto five times every 3 minutes after divided into five portions.

A

solution of 1 -{2-toluoylmethyl)-2-oxo-3-amino-5-benzyloxycartK5nyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine(9.78 g) in tetrahydrofuran(200 ml) was added, the mixture was stirred for 30 minutes^subsequentfy.stinred over-

night at room tenrperaturaTTie reaction mixture was poured into waler(3 L). adcfified with 1N hydrochloric

acid.exlracted with methylene chloride.The organic layer was washed with saturated aquecws sodium bicart)onate.and

dried over anhydrous sodium sulfate.The solvent was evaporated under reduced pressuraThe residue was purified by

silica gel column chromatography(chloroform:ethyl acetate=2:1). to thereby obtain 13.3 g of the titled compound.

^H-NMR(CDCl3)6:

1 .34(3H.t).2.35(3H.brs).2.39-2.47(3H,br),4.01 (1 H.br),4.33(2H.q).4.41 (1 H,br).4.81 -4.87(2H.br),5.00-

5.21(3H,br),6.18(1H.br)7.01(1H.brs)J.11-7.41(12H.m)7.53(1H.d)J.59-7.66(2H,m)7.^^^

MS{FAB)m/z:649(MH*)

Steps

Preparation of 3-(3-[1 -(2-toluoylmethyl)-2-oxo-5-benzyloxycarbonyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-

3-yl]ureido]benzoic add

[0390] 1 -[1 -{2-Toluoylmethyl)-2-Qxo-5-benzy!oxycartx)nyl-8-melhyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-

(3-ethoxycartx)nylphenyl)urea(435 mg) was dissolved in methanol(20 ml).aqueous lithium hydroxide monohydrate(141

mg) solution(10 ml) and tetrahydrofuran(10 mO were added, the mixture was refiuxed for 2 hours.The reaction mixture

was concentrated under reduced pressure, the residue was dissolved in water(150 ml).washed with diethyl ether(100

ml).addified with IN hydrochloric add. and extracted with methylene chloride.The organic layer was dried over anhy-

drous magnesium sulfate, the solvent was evaporated under reduced pressure.n-hexane was added to the residue for

trlturation,and collected by filtration, to thereby obtain 301 mg of the titled compound(Yield:72.5%).

Melting point:1 44-1 47*C

^H-NMR(CDCl3)6:

2.36(3H.s),2.47-2.51{3H.br),4.22-4.44(3H.br),4,79-4.85{2H.m),5.03-5.23(3H,m).7.01(1H.s).7.17-

7.47(1 1 H,m).7.57-7.60(2H.m).7:72(1 H.s).8.22(1 H.s),8.35(1 H.dd), 1 0.60(1 H.br)

MS(FAB)m/z:621(MH+)

Exanrple92

Prepration of 3-[3-[1 -(thicphen-3-yl)carbonylmethyl-2-oxo-5-pivaloyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

a2epin-3-yl]ureido]ben2oic acid

Step1

Preparation of 1 -(thiophen-3-yl)carbonylmethyl-2-oxo-3-tert-butoxycartx)nylamino-5-pivaloyl-8-methyl-1 .3,4,5-tetra^

dro-2H-1 ,5-benzodiazepne

[0391 ] 2-Oxo-3-tert-butQxycart)onylamino-5-prvaIoyl-8-methyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepine(1 .0 g)

obtained from Step 1 of Example 89 was dissolved in tetrahydrofuran(10 ml),60% sodium hydride(0.16 g) was added

under argon atmosphere, the mixture was stired for 30 minutes at room temperature.A solution of 3-bromoacetylthi-

ophene(0.90 g) in tetrahydrofuran(5 ml) was added.stirred for one hour.The reaction mixture was poured into ice-

water, extracted with ethyl acetate, the organic layer was successively washed with water and saturated brine, and dried

over anhydrous sodium sulfate.The solvent was evaporated under reduced pressure, the residue was purified by silica

gel column chronnatography(n-hexane:ethyl acetate=2:1),to thereby obtain 0.94 g of the titled compound(Yield:71%).

^H-NMR(CDCl3)6:

1.03(9H.s),1.40(9H.s).2.36(3H,s),3.91-3.96(1H.m),4.20-4.29(1H.m).4.42(1H,d),4.5b-
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4.60(1H.m).5.48(1H.brd).5.59{1H,d)7.05-7J4(3H,m),7.39-7.65(2H.m).a21-8.23(1H.m)

Step 2

5 Preparation of 1 -(thiophen-3-yOcart3orTylmelhyl-2K5xo-3-arnino-5i3ivalcyl-8-rTie^ .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[0392] 1 -{Thiophen-3-yl)cartxirTy!rTiethyl-2KJxo-3-tert-lxrtoxycarbanyl .3,4.5-tetrahydro-

2H-1,5-benzodia2epine(0.94 g) was dissolved in 4N HCI-dioxane(10 ml), the solution was stirred for one hour at 55-

10 60^'C.The reaction mixture was concentrated under reduced pressure, tfie residue was neutralized with saturated aque-

ous sodium bicartxsnate.and extracted with methylene chloride.The organic layer was successively washed with water

and saturated brine,dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure, to

ther^ obtain 0.69 g of the titled compound as a brown solid{Yield:100%).

IS ^H-NMR(CDCl3)6:

1.03(9H.s)J.61{2H.brs).2.36(3H.s).371-3.78(2H.m),4.23-4.37(2H.m),5J2(1H.d)J.01-7.14p

7.66(2H,m).8.22-8.24(1 H.m)

Step 3

20 •

Preparation of 1-[1-(thiophen-3-yOcarbonylmetiTyl-2-cxo-5i}ivaloyl-8-methyl-1.3,4,5-tetrahyd

3-yl]-3-(3-ethoxycartx)nyIphenyl)urea

[0393] Ethyl 3-aminobenzoate(0.33g} was dissolved in tetrahydrofuran(20 ml) and cooled on ice.Triphosgene(0.22 g)

25 was added at Internal temperature 5*0. triethylamine(0.76 g) was added dropwise thereto over 10 minutes period, tiie

mixture was allowed to come to room temperature.stirred for 10 minutes.A solution of 1-(thiophen-3-yl)cartx)nylmethyl-

2-oxo-3-amino-5-pivaloyl-8-metiiyl-1.3,4.5-tetrahydro-2H-1.5-benzodiazepine(0.69 g) in tetrahydrofuran(10 ml) was

added, tiie resultant mixture was stirred for one hour Water was added to the reaction mixture, extracted with methylene

chloride, tiie organic layer was successively washed with water and saturated brine,and dried over anhydrous magne-

30 slum sulfate. The solvent was evaporated under reduced pressure, the residue was purified by silica gel column chro-

matography(n-hexane:ethyl acetate=1:1). to thereby obtain 0.86 g of the titled compound as pale brown

crystalsCYield:75%).

^H-NMR(CDCl3)6:

35 1.04{9H.s).2.37(3H.s).3.89-3.97(1H.m).4.29-4.49(4H.m).4.80-4.87(1H,m).5.62(1H,d).6.10{1H.brd),7.04-

7.67(9H.m).7.89-7.91 (1 H.m).8.20-8.22(1 H.m)

Step 4

40 Preparation of 3-[3-[1 -(thiophen-3-yf)carbonylmettiyl-2-Qxo-5-pivaloyi-8-methyM ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureidolbenzoic acid

[0394] 1 -[1 -(Thiophen-3-yl)carbonylmethyl-2-oxo-5-pivaloyI-8-metiiyl-1 ,3,4,5-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yO-3-(3-etiioxycarbonylphenyl)urea(0.85 g) was suspended in tetrahydrofuran(20 mI).Aqueous lithium hydrox-

45 ide monohydrate(0.29 g) solution(10 ml) was added.and the mixture was stin-ed for 4 hours at room temperature.The

reaction mixture was concentrated under reduced pressure.weaWy acidified with 1 N hydrochloric acid.and concen-

trated under reduced pressure.The residue was collected by filtration, the resultant solid was successively washed with

water and etiiyl acetate, to thereby obtain 0.65 g of the titied compound as colorless crystals(Yield:82%).

50 Melting point:215-216**C

^H-NMR(DMSO-d6)6:

0.96(9H,s).2.37(3H.s).3.62-3.69(1 H.m),4.22-4.30(1 H,m).4.47-

4.54{1H,m).4.80(1H,d).5.58(1H,d).6.64(1H.brd).7.16-8.00(10H.m),8.71-8.73(1H.m).9.01(1H.brs).12.84(1H,b
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Example 93

Preparation of 3-{3-[1-(2-toluoylniethyO-2-oxo-5-(2.2<iimethylbutarioyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1.5-benzodi-

a2epin-3-yl]ureido]benzoic acid

Step 1

Preparation of 141-{2-toluoyImethyO-2-o«o-8-methy)-l.3,4,5-tetrahydro-2H-1,54)enzodiazepin-3-y^

nylphenyl)urea

[0395] 1-[1-(2-ToIuoylmethy!)-2-axo-5-ben2yloxycartx)nyl-8<nethyI-1,3,4,5-tetrahydro-2H

(3-ethoxycarbonylphenyl)urea(1 .00 g) obtained from Step 4 of Example 91 was dissolved in ethanol (20 ml),10% palla-

dium carbon (200 mg) was added, and under hydrogen atmosphere the mixture was stirred for 2 hours and addtionally

stirred for one hour at SO^'C.The reaction mixture was filtrated through a pad of Celite. the filtrate was concentrated

under reduced pressure, to thereby obtain 500 mg of the titled conpound.

^H-NMR(CDCl3)6:

1 .33(3H.t). 1 .70(1 H.br),2.27(3H,s),2.42(3H,s),3.46(1 H.t),3.93(1 H.dd),4.31 (2H, q).4.90-

4.99(1H,m),5.03(1H,d).5.20(1H,d).6.45(1H.d).6.84-6.96(3H.m),7.18-7.26(3H,m),7,37(1H,t)J.43(1H,s),7.54.

7.67(3H.m),7.91(1H.s)

Step 2

Preparation of 1 -[1-(2-toluoylmethyl)-2-Qxo-5-(2,2-dimethyIbutanoyi)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yil-3-(3-ethoxycartx)nylphenyl)urea

[0396] 1-[1 -(2-Toluoylmethyl)-2-oxo-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yll-3-(3-ethoxycarbonylphe-

nyl)urea(500 mg) was suspended in 1 .2-dichloroethane(1 0 ml),2,2-dimethylbutyryl chlortde(1 44 mg) and pyrkllne(88 ^1)

were added, and the mixture was refluxed for one hour and 30 minutes.Water(1 00 ml) and ethyl acetate(100 ml) were

added to the reaction mixture, separated, the organic layer was washed with 1 N hydrochloric acid, and dried over anhy-

drous sodium sulfate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel column

chromatography(n-hexane:ethyl acetate=2:1), to thereby obtain 248 mg of the titled conrpound.

^H-NMR(CDCl3)6:

0.88(3H,t),0.93(3H.s),0.97(3H.s). 1 .29- 1 .37(1 H,m). 1 .34(3H,t). 1 .61 -

1.70(1H,m),2.39(3H,s).2.51(3H.s).3.94(1H,dd),4.32(2H,q),4.33-4.44(2H,m),4.81-

4.91(1H,m),5.55(1H,d),6.30(1H,d),7.03(1H,s).7.05-7.29(5H,m),7.39-7.43(2H.m).7.56-

7.60(2H,m),7.67(1 H,t),7.90(1 H.t)

Step 3 .

Preparation of 3-[3-[1 -(2-toluoylmethyO-2-oxo-5-(2,2-dimethylbutanoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureido]benzoic acid

[0397] '

1 -[1 -(2-Toluoy!methyl)-2-oxo-5-(2,2-dimethylbutanoyl)-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]-3-(3-ethoxycartx5nylphOTyl)urea(239 mg) was dissolved in methanol (20 ml),aqueous lithium hydroxide monohy-

drate(82 mg) solution(10 ml) and tetrahydrofuran(10 ml) was added.and the mixture was refluxed for one hour.The

reaction mixture was concentrated under reduced pressure, 1N hydrochloric acid was added.and extracted with meth-

ylene chloride.The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced

pressure, and isopropyl ether was added to the residue for trituration, and collected by filtration.to thereby obtain 130

mg of the titled compound.

Melting point:153-155*'C

^H-NMR(DMS0-d6)&:

0.78(3H.t),0.82(3H.s).0.88(3H,s),1.20-1.28(1H,m),1.50-

1.60(1H.m),2.39(3H.s).2.46(3H.s).3.69(1H.dd).4.24(1H,t),4.47-

4.55(1H,m).4.89(1H,d).5.42(1H,d).6,72(1H,d).7.17(1H.s).7.23(1H.d).7.30-7.40(4H.m).7.47-7.53(3H;m).7.97-

8.00(2H.m),9.01 (1 H,s). 12.80(1 H.br)
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MSCFABlm/ziSSSCMH-^)

Example 94

Preparation of 3-[3-[1 -(2-toluoylmethyO-2-oxo-5-(3-chloro-2,2Klimethylpropioriyl)-8-rnethyl-^ ,5-

benzodiazepin-3-/qur^do]benzoic acid

Step1

Preparation of 1 -[1 -(2-to!uoyiniethyO-2K)xo-5-(3-chloro-2,2-diniethylpropionyO-8-niethyl-1 ,3.4,5-tetrahydro-2H-1 .5-ben-

zodia2epln-3-yl]-3-(3-ethaxycart)onytphenyl)urea

[0398] 1 -[1 -(2-Toluoylmethyl)-2-oxo-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepln-3-y!]-3-(3-ethQxycartx)ny!phe-

nyl)urea(500 mg) obtained from Step 1 of Example 93 was suspended in 1 .2<iichloroethane(10 ml).chloropivaloyl chto-

ride(166 mg) and pyridine(86 ^J) were added, and the mixture was refluxed for 2 hours 30 minutes.TTie reaction mixture

was successively washed with water. 1 N hydrochloric add. and saturated aqueous sodium bicartx>nate.dried over anhy-

drous sodium suHate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel column

chromatography(n-hexane:ethyl acetate=2:1). to thereby obtain 509 mg of the titled compound(Yield:81%).

iH-NMR{CDCl3)6:

0.96(3H.s).1.16(3H.s).1.35(3H.t).2.39(3H.s).2.52(3H.s).3.42(1H.d),3.70(1H,d),

3.98(1H.dd).4.33(2H.q).4.39(1H.t).4.50(1H.d).4.83-4.93(1H.m).5.50(1H.d).6.21(1K^^

7.14(2H.m).7.21-7.30{4H.m),7.43(1H,t).7.54(1H.dd).7.64(1H.dt)7.74(1H.d).7.90(1H.t)

Step 2

Preparation of 3-[3-[1 -{2-toluoylmethyl)-2-oxo-5-(3-chloro-2,2-dimethylpropionyl)-8-methyl-1 .3.4.5-tetrahydro-2H-1 .5-

benzodiazepin-3-yl]ureido]benzoic acid

[0399] 1 -[1 -(2-Toluoylmethyl)-2-oxo-5-{3-chloro-2,2-dimethylpropionyl)-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yO-3-{3-ethoxycartx)nylphenyl)urea(491 mg) was dissolved in methanol(24 mI),aqueous lithium hydroxide

monohydrate(159 mg) solution(12 ml) was added, the mixture was refluxed for 30 minutes.The reaction mixture was

concentrated under reduced pressure.lN hydrochloric acid was added, and extracted with ethyl acetate.The organic

layer was washed with saturated brine, dried over anhydrous magnesium sulfate, the solvent was evaporated under

reduced pressure,diisopropyl ether was added to the residue for trituration, collected by filtration, to thereby obtain 320

mg of the titled compound.

Melting point:224-226*»C

^H-NMR(DMSO-d6)6:

0.86(3H.s),1.06(3H,s).2.40(3H,s),2.45(3H,s).3.52(1H,d),3.70-3.75(2H.m),4.24(1H.t),4.49-

4.59(1H.m).4.92(1H.d).5.41(1H.d).6.73(1H,d),7.21(1H,s),7.27(1H,t).7.33-7.42(4H,m).7.47-

7.53(3H.m).7.96(1 H,d).8.0i (1 H.s) .9.02(1 H.s). 12.84(1 H.s)

MS(FAB)m/z:605(MH+)

Exanple 95

Preparation of 3-[3-(1 -tert-butylcartx>nyImethyl-2-oxo-5-phenyi-8-methyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]ureido]benzoic acid

Step1

Preparation of 1 -tert-butylcarbonylmethyl-2-oxo-3-tert-butoxycarbonylamino-5-phenyl-8-methyl-1 .3,4.5-tetrahydro-2H-

1,5-benzodiazepine

[0400] 60% Sodium hydride(33 mg) was suspended in anhydrous N.N-dimethylformamide(10ml),under ice-cooling 2-

oxo-3-tert-butoxycarbonytamino-5-phenyl-8-methyi-1.3,4,5-tetrahydro-2H-1.5-benzodiazepine(200 mg) obtained from

Referentioal Example 5,and the mixture was stirred for one hour at room temperature. Subsequently, bromomethyl-tert-

butyIketone(147 mg) was added, stin-ed for one hour at room temperature. Ice-water was added to the reaction mix-
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ture.extracted with ethyl acetate, the organic layer was washed with saturated brine and dried over anhydrous magne-

sium sulfate.The solvent was evaporated under reduced pressure,diisopropyl ether was added to the residue for

crystallization.crystals so precipitated were collected by fOtration. to thereby obtain 140 mg of the titled compound.

5 1H-NMR(CDCI3)6:

1.27(9Ks).1.42(9H,s).2.32(3H.s),3.58(1H.dd).4.17(1H.dd).4.25(1H,d).4.55-

4.65(1H,m),5.13(1H.d),5.62{1H,d).6.73-6.91(4H,m).6.97-7.22(4H,m)

Step 2

10

Preparation of 1-tert-butylcarbonylmethyl-2-oxo-3-amino-5-phenyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepine

[0401] 4N HCWioxaneCS ml) was added to a solution of 1-tert-butylcarbonylmethyl-2-oxo-3-tert-butQxycarbo-

nyiamino-5-pheny!-8-methyl-1,3,4.5-tetrahydro-2H-1.5-benzodiazepine(1 6b mg) in ethanol(5"ml ). the mixture was

75 stinred at SCC for 30 minutes.The reaction mixture was concentrated under reduced pressure, the residue was neutral-

ized with saturated aqueous sodium bicart)onate,extracted with ethyl acetate.The organic layer was dried over anhy-

drous sodium sulfate, the solvent was evaporated under reduced pressure, to thereby obtain 78 mg of the titled

compound(Yield:100%).

20 ^H-NMR(CDCl3)6:

1 .29(9H,s), 1 .66(2H,brs).2.33{3H.s),3.55{1 H,dd),3.75(1 H,dd),3.94(1 H.dd).4. 1 6( 1 H,d),5.24(1 H.d).6.71 -

6.91 (4H.m).6.95-7.03(1 H,m),7.09(1 H,d),7.1 4-7.24(2H,m)

Step 3

25

Preparation of 1 -(1 -tert-butylcarbonylmethyi-2-oxo-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-

3-(3-ethoxycarbonytphenyl)urea

[0402] Ethyl 3-aminobenzoate(1 14 mg) was dissolved in anhydrous tetrahydrofuran(10 mi),under ice-cooling triphos-

30 gene(68 mg) was added and triethylamine(60 jil ) was added thereto five times.The mixture was stined for 30 minutes

at same tenperature.A solution of 1-tert-butylcait>onylmethyl-2-oxo-3-amino-5-phenyl-8-methyl-1,3,4,5-tetrahydro-2H-

l,5-benzodiazepine(227 mg) in anhydrous tetrahydroluran(10 ml) was added, the resultant mixture was allowed to

come to room temperature, and stin-ed for 30 minutes.The reaction mixture was concentrated under reduced pressure.

Water (50 ml) was added, and extracted with methylene chloride.The organic layer was dried over anhydrous sodium

35 sulfate, the solvent was evaporated under reduced pressure, and diethyl ether was added to the residue for tritura-

tion.collected by filtration, to thereby obtain 280 mg of the titled compound(Yield:81 .1%).

""H-NMRCCDCyS:

1 .23(9H,s), 1 .35(3H,t).2.34(3H,s).3.76(1 H.dd),4. 1 3(1 H,dd),4:33(2H.q),4.48(1 H,

40 d),4.93(1 H.ddd) ,5.07(1 H.d),6.38(1 H,d),6.72-6.83(3H.m).6.93-7.28{8H.m).7.32-7.39(1 H,m),7.61 (1 H,dt).7.96(1 H,t)

Step 4

Preparation of 3-[3-(1 -tert-butylcarbonylmethyi-2-oxo-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

45 yljureidojbenzoic acid

[0403] 1 -(1 -tert-Butylcartx)nylmethyl-2-oxo-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-ben20diazepin-3-yl)-3-{3-

ethoxycarbonylphenyl)urea(280 mg) was dissolved in a mixed solvent of methanol(20 ml) and tetrahydrofuran(10

ml).aqueous lithium hydroxide monohydrate(106 nr>g) so!ution(10 ml) was added, and the mixture was refluxed for one

50 hour.The reaction mixture was concentrated under reduced pressure,adjusted to pH 1-2 with I N hydrochloric acid,and

extracted with methylene chloride. The organic layer was washed with saturated brine,dried over anhydrous sodium sul-

fate, the solvent was evaporated under reduced pressure, diisopropyl ether was added to the residue for trituration and

collected by filtration, to thereby obtain 200 mg of the titled connpound.

55 Melting point:240-243*'C(decomposition)

''H-NMR(CDCl3)6:

1 .30(9H.s).2.35(3H.s).3.70(1 H.dd).4.27(1 H,d).4.38(1 H.dd).4.85(1 H.ddd).5.21 (1

H.d),6.79(2H.d),6.80(1 H.t).6.96(1 H,brs).7.05(1 H,dd),7.12-7.27(4H.m),7.38(1 H,t),7.52(1 H,d),7.61(1 H,d).7.72.
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7.78(1H.m),a30(1H,brs).8.40{1H.dd).10.70-10.90{1H.br)

MS{FAB)m/z:529(MH+)

Example 96

Preparation of (+)-3-[3-(1-tert4)iJty!carbonylrnethyl-2-oxo-5i3heriyI-8-mett^ ,3,4.5-tetrahydro-2H-1.5-ben2odiazepin-

3-yl]ureido]benzoic add

Step 1

Preparation of 1 -tert-butylGarbonylrnethyl-2K)xo-34(2S)-{2-tert4)utoxycarbonylanTino-3-phenylpropion^

nyl-8-methyI-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0404] Under argon atmosphere. 1 -tert4Dutylcarbonylmethyl-2-oxo-3-anruno-5iDheny!-8-methyl-1 ,3.4,5-tetrahydro-2H-

1 ,5-benzodiazepine(4.75 g) obtained from Step 2 of Example 95 was dissolved in anhydrous N.N-dimethylfbrma-

mide(40 ml),N-tert-butoxycarbonyl-L-phenylaIanine(3.80 g). 1-hydroxyben20tria20le(1.93 g),1-ethyl-3-(3-dimethylami-

nopropyQcartxxjiimide hydrochloride(2.74 g) and trlethytamine(3.65 ml) were added under Ice-cooling, the mixture was
stirred for 5 minutes at same temperature, and subsequently the resultant mixture was allowed to come to room tem-

perature.stirred for 2 hours. Ice*water was added to the reaction mixture. extracted with ethyl acetate, the organic layer

was washed with saturated brine,and dried over anhydrous sodium sulfate,The solvent was evaporated under reduced

pressure, the residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1),to thereby obtain

8.06 g of the titled compound(Yield:100%). .

^H-NMR(CDCl3)6:

1.25 and 1.20(9H,each s),1.41(9H,s).2.32 and 2.34(3H,each s).3.00-3.08(2H,m),3.16 and 3.45(1 H.each dd).3.96-

4.45(4H.m).4.77(1H.ddd).4.95-5.04(1 H,br).5.08{1H,d),6.70(2H.dt).6.80-6.94(2H.m).6.97-7.05(1H,m).7.06-

7.12(1H.m),7.14-7.38(7H.m)

Step 2

Preparation of (+)-1-tert-butylcartwnylmethyl-2-oxo-3-[(2S)-{2-amino-3-phenylpropionyl)amirK)]-5i5henyl-8-met^

1 ,3.4,5-tetrahydro-2H-1.5-ben2odiazepine and (-)-1-tert-butylcarbonylmethyl-2-oxo-3-[(2S)-(2-amino-3iDhenylpropio-

nyl)amino]-5-phenyl-8-methyl-1,3,4.5-telrahydro-2H-1,5-benzodiazepine

[0405] .
1-tert-Butylcartx)nylmethyl-2<ixo-3-[(2S)-(2-tert-butoxycartx)nylamino-3i3henylpropionyl)amjno

methyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(8.06 g) was dissolved in 4N HCI-dioxane(40 ml),the solution was
stin-ed for orie hour at room temperature.The reaction mixture was concentrated under reduced pressure,neutralized

witii saturated aqueous sodium bicartxinate.and extracted with methylene chloride.The organic layer was dried over

anhydrous sodium sulfate, the solvent was evaporated under reduced pressure. The residue was purified by silica gel

column chromatography(ethyl acetate contained water), to thereby obtain 3.01 g of (+)-1-tert- butylcarbonylmethyl-2-

oxo-3-[(2S)-(2-amino-3-phenylpropionyl)amino]-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiaz^ine of first

eluent and 3.17 g of (-)-1-tert-butylcarbonylmethyl-2-oxo-3-[(2S)-(2-amino-3- phenylpropionyl)amino]-5-phenyl-8-

methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine of second eluent.

[0406] Data of (+)-1 -tert-butyicartx)nylmethyl-2K>xo-3-[(2S)-(2-amino-3-phenylpropionyl)amino]-5-phenyI-8-met

1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[a]D27(C=1.007,CHCl3):+31.5°

^H-NMR(CDCl3)6:

1.26(9H.s).1.53(2H.brs),2.34(3H.s).2.77(1H,dd).3.20(1H.dd).3.47(1H.dd).3.62( 1H.dd).4.07-

4.1 8(1 H,m),4.28(1 H.d).4.85(1 H,dt),5.1 1 (1 H.d),6.74(2H.dq).6.85(1 H,tt).6.91 (1 H,q), 7.01 (1 H,dd).7.1 1 (1 H,d).7. 1
5-

.

7.38{7H,m),8.13(1H.d)

[0407] Data of (0-1 -tert-butyicartwnylmethyl-2-Qxo-3-[(2S)-(2-amino-3-phenylpropionyl)amino]-5-phenyl-8-methyl-

1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odiazepine

[a]D25(C=1.027.CHCl3):-1 1 1 .7**

^H-NMR(CDCl3)6:

1.27(9H.s).1.53(2H.brs).2.33(3H.s).2.67(1H.dd).3.21(1H.dd).3.42(1H,dd),3.58( 1H.dd).4.07-
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4.18(1H.m)A29(1Kd)A83(1H.dt),5.11(1H,d).6.73{2H.dq).6.84(1H,tt)^^^^ 7.01 (IH.dd).7.08-

7.37(8H.m).7.86(1H,d)

Step 3

Preparation of (+)-1 -tert-butylcartx)ny!methyl-2K)xo-3-[(2S)^2-(Ni5henytthioureido)-3i)henylprop

nyI-8-melhyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepine

[0408] (+)-1 -tert-BLrtylcartK)nylmethyl-2-oxo^3-[(2S)-(2-amino-3i3henylpropionyOamin ,3,4,5-

tetrahydro-2H-1,5-benzodiazepine(2.94 g) was dissolved in anhydrous methylene chloride(30 nnl),phenyt isothiocy-

anate(1 .55 g) was added.and the nrtixture was stirred at room temperature for 2 hours and 30 nainutes.The reaction mix-

ture was concentrated under reduced pressure, the residue was purified by silica gel column chromatography(n-

hexane:ethyl acetate=2:1 ). to thereby obtain 3.50 g of the titled compound{Yield:94.3%).

[a]D25(C=1 .001 .CHa3):+71 .7*^

^H-NMR(CDCl3)6:

1 .28(9H,s).2.33(3H.s),3.1 7(2H,d),3.52(1 H,dd).4.07-

4.19(1 H,m),4.'20(1H,d),4. 75(1 H.dt).5J 4(1 H,d).5.20{1 Kc0.6.66-6.77(4H.m),6,84(1 H.tl).6.90(1 H.q^

7.38(13H,m),7.74(1H.s)

Step 4

Preparation of .(+)-1 -tert-butylcartK)nyimethyi-2-oxo-3-amino-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[0409] (+)-1-tert-Butylcartx)nylmethyl-2-oxo-3-[(2S)-[2-(Ni3henytthioureido)-3i5heny!propionyl]amino]-5i^

methyl-1,3;4,5-tetrahydro-2H-1.5-benzodiazepine(3.24 g) was dissolved in trifluoroacetic acid(40 ml), the solution was

stin-ed for one hour at 50 *C.The reaction mixture was concentrated under reduced pressure, neutralized with saturated

aqueous sodium bicartDonate. and extracted with methylene chloride.The organic layer was dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure, and the residue was purified by silica gel column

chronnatography(chloroform:methanol=20:1), to thereby obtain 1.44 g of the titled compound.

[041 0] Optical purity:99%ee(the ee value was determined by High Performance Liquid Chromatography)

[a]D27(C=1 .04,CHCl3):+22.r

Steps

Preparation of (+)-1 -(1 -tert-butylcarbonytmethyl-2-oxo-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yI)-3-(3-benzy!oxycartx)nylphenyl)urea

[041 1 ] Diphenylphosphoryl azide(1 .38 g) and trlethylamlne(0.77 ml) were added to a solution of isophtalic acid benzyl

ester(1 .1 5 g) in anhydrous dioxane(20 ml), the mixture was stirred at 60 ''C for 30 minutes and subsequentiy stirred at

internal temperature SO^C for one hour.The reaction mixture was allowed to come to room temperature,a solution of (+)-

1-tert-butylcarbonylmethyl-2-oxo-3-amino-5-phenyl-8-methyI-1.3,4,5-tetrahydro-2H-1,5-benzodiazepine^ g) in anhy-

drous dioxane(20 ml) was added tiiereto, the mixture was stin-ed for 2 hours at room temperature.The resultant mixture

was concentrated under reduced pressure, chloroform was added, the mixture was washed succesively with saturated

aqueous sodium bicarbonate and saturated brine, and dried over anhydrous sodium sulfate.The solvent was evapo-

rated under reduced pressure, the residue was purified by silica gel column chromatography(n-hexane:ethyl ace-

tate=2:1 ), to thereby obtain 622 mg of the titied compound.
,

[a]D27(C=1,028;CHCl3):+47.2'»

^H-NMR(CDCl3)6:

1 .23(9H.s).2.34(3H,s),3.72(1 H,dd),4.10(1 H.dd),4.40(1 H,d).4.95(1 H,dt).5.15(1 H,

d).5.31(1H,d).5.32(1H.d).6.57(1H.d),6.75(2H,d).6.83(1H.t).6.93(1H,brs),7.01(1H,d d).7.06-

7.52(1 1 H,m),7.60(1 H.dt).8.02(1 H.t)
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Steps

Preparation of {+)-3-[3-(1 -tert-butyIcarbonylmethyl-2-oxo-5-phenyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 .S-benzodiazepirv

3-yl)]ureido]benzoic acid

[0412] Ethanol(20 ml) and 10% palladium cartx)n(100 mg) were added to (+)-1-{1-tert-butyicartx)nylmethyl-2-oxo-5-

phenyl-8-methyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepin-3-yO-3-(3-benzyloxycartx)nylphen^ mg),under

hydrogen atmosphere the mixture was stirred at room temperature for 4 hours.The reaction mixture was filtrated, the

filtrate was concentrated under reduced pressure.The residue was purified by silica gel column chromatography(chlo-

roform:methanol=10:1),a mixed solvent of ethyl acetate arid diisopropyl ether was added to the compound so precipi-

tated for trituration.collected by filtration, to thereby obtain 360 mg of the titled compound.

[041 3] Optical purity:99% ee(the ee value was deterrtiined by High Performance Liquid Chromatography]

,[c^D27(C=1.005.MeOH):+10ar

Example 97

Preparation of (-)-3-[3-(1 -tert-butylcarbonylmethyl-2-Qxo-5-phenyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .S-benzodiazepin-

3-yl)]ureido]benzoic acid

Step1

Preparation of (-)-1-tert-butylcarbonyImethyt-2-oxo-3-[(2S)-[2-(N-phenytthioureido)-3i)henyiproplo

8-methyI-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0414] Step 3 of Example 96 was repeated except that (-)-1-tert-butylcartx)nylmethyl-2-oxo-3-[(2S)-(2-amino-3iDhe-

ny!propionyOanrtino]-5-phenyl-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(2,2 g) obtained from Step 2 of

Example 96 was used instead of (+)-1-tert-buty!cart)onylmethyl-2-oxo-3-[(2S)-(2-amino-3-phenylpropionyl)amino]-5-

phenyl-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodlazepine(2.94 g), to thereby obtain 2.68 g of the titled com-

pound(Yield:96.2%).

[c4D26(C=1.043.CHCl3):-19.3'

^H-NMR(CDCl3)5:

1.24(9H,s),2.30(3H.s).2.94{1H.dd).3.10(1H,dd),3.43{1H,dd).3.91(1H,dd),4.^^^^ H,d),4.71(1 H.dt),5.06(1 H.d).5.1 2-

5.12(1H.m).6.38(1H.d),6.66(2H.dq).6.75(1H.d).6.85(2H.tt).6.95-7.43(12H,m)J.71(1H.s)

Step 2

Preparation of (-)-1-tert-butylcarbonylmethyl-2-oxo-3-amlno-5-phenyl-8-methyl-1.3.4.5-tetrahydro-2^ ,5-benzodi-

azepine

[0415] (-)-1-tert-Butylcarbonylmethyl-2-oxo-3-[(2S)-[2-(N-phenyrthioureldo)-3i3henylpropiony!]arTiino]-5-pheny^

methyt-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(2.50 g) was dissolved in trifluoroacetic acid(30 ml), the solution was
stirred at 50 ""C for one hour.The reaction mixture was concentrated under reduced pressure, the residue was dissolved

in methanol (50 ml),concentrated hydrochloric acid(20 ml) was added.and refluxed for one hour.The resultant mixture

was concentrated under reduced pressure.neutralized with saturated aqueous sodium bicarbonate.and extracted with

methylene chloride.The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under

reduced pressure,and the residue was purified by silica gel column chromatography(chloroform:ethyl acetate=20:1),to

ther^ obtain 1 .40 g of the titled compound.

[041 6] Optical purity:99%ee(the ee value was determined by High Performance Uquid Chromatography)

[a]D27(C=1.03,CHCl3):-21.4*
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Step 3

Preparation of K1-tert-butyicarbonylmethyl-2-oxo-5-phenyl-8-methyl-1 ,3,4,5-tetrahydro-2H .S-benzodiazepin-S-

yO-3-(3-benzyloxycartK)nytphenyOurea

[0417] Step 5 of Example 96 was repeated except that (-)-1-tert-butylcartx)nylmethyl-2-oxo-3-amino-5-phenyl-8-

methyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of (+)-1 -tert-butylcarbonylmethyl-2-oxo-3-amino-5-

phenyl-8:methyI-1,3,4,5-tetrahydro-2H-1.5-benzodiazeplne. to thereby obtain the titled compound.

[a]D27(C=1.035,CHCl3):-48.0*'

St^4

Preparation of (r)-3-[3-(1 -tert-butylcarbonylmethyI-2-oxo-5-phenyl-8-methyl -1 .3.4.5-tetrahydro-2H-1 »5-benzodiazepin-

3-yl)ureido]benzoic add

[0418] Step 6 of Example 96 was repeated exc^t that (-)-1-(1-tert-butyIcart>onylmethyl-2-oxo-5-phenyl-8-methyl-

1.3.4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-benzyloxycarbonylphenyl)urea was used instead of (+)-1-(1-tert-

butylcarbonytmethyl-2-oxo-5iDhenyI-8-methyl-1,3,4,5-tetiWiydro-2H-1,5-benzodi

phenyl)urea. to thereby obtain the titled compound.

[041 9] Optical purity:99% ee(the ee value was determined by High Performance Liquid Chromatography)

[a]D27(C=1.04.f^/leOH ):-111.3*»

Exanrple98

Preparation of 3-[3-[1 (2-toluoylmethyO-2-oxo-5-isobutyryl-8-methyI-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yOure-

idojbenzoic add

Stepi

Preparation of 1 -[1 -(2-toluoyImethyl)-2-oxo-5-isobutyryl-8-melhyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yi]-3-(3-

ethoxycartx3nylphenyl)urea

[0420] 1 -[i -(2-Toluoylmethyl)-2-oxo-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-{3-ethQxycarbonylphe-

nyl)urea(500 mg) obtained from Step 1 of Example 93 was suspended in 1,2-dichloroethane(10 ml), isobutyryl chlo-

ride(114 mg) and pyrtdine(86 pJ) were added thereto at room temperature, and the mixture was refluxed for 2 hours and

30 minutes.The reaction mixture was allowed to cool.washed with saturated aqueous sodium bicarbonate,dried over

anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure.The residue was purified by silica

gel column chromatography(n-hexane:ethyl acetate=2:1), to thereby obtain 647 mg of the titled com-

pound(Yield:100%).

^H-NMR(CDCl3)6:

1 .05(3H.d),1 .1 8(3H,d),1 .35(3H,t),2.38(3H.s),2.45(3H,s).2.54(1 H,tt),3.86(1 H.d

d).4.33(2H.q),4.61(1H.t),4.78(1H,d).4.86-4.96{1H,m).5.31(1H.d),6.36(1H.d).7.06(1H.s)7.11-

7.31(5H,m),7.38(1H.t).7.63-7.70(3H,m),7.79(1H.br s),7.91(1H,t)

Step 2

Preparation of 3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-isobutyryl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yOure-

idojbenzoic add

[0421 ] 1 -[1 -(2-Toluoylmethyl)-2-oxo-5-isobutyryl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-ethoxy-

carbonylphenyl)urea(560 mg) was dissolved in methanol(28 ml),aqueous lithium hydroxide monohydrate(201 mg) solu-

tion(14 ml) and tetrahydrofuran(14 ml) were added, the mixture was refluxed for one hours,The reaction mixture was

concentrated under reduced pressure,1N hydrochloric acid was added.and extracted with ethyl acetate.The organic

layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure.and diisopro-

pyl ether was added to the residue for trituration.collected by filtration,to thereby obtain 360 mg of the titled com-
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pound(Yield:67.4%).

Melting point:1 62-1 65°C

^H-NMR{DMSO-d6)5:

0.93(3H.cOJ.04(3H.d).2.32-241{1H,m),2.39(3H.s),241(3H.s),3.60{1H.ck0.4.43(1H,t).4^^^^

4.62(1H.m).5.11(1H.d),5.36(1H.d).6.75(1H.d).7.24-7.42(6H,m).7.46-

7.53(3H.m).7.96(1H,d).8.01(1H.t).9.06(1H.s).12.82(1H,brs)

MS(FAB)m/z:579{M*+Na)

Example 99

Preparation of 3-[3-[1 -(2-toluoyImethyl)-2-oxo-5-(2-propytpentanoyi)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-ylJureido]ben20ic acid

Step 1

Preparation of 1 -[1 -(2-to!uoylmethyl)-2-oxo-5-(2-propylpentanoyl)-8-methyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-

3-yI]-3-(3-ethoxycartx)ny1phenyl)urea

[0422] 1 -[1 -(2-Toluoylmethyl)-2-oxo-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-ethoxycart)onylphe-

nyl)urea(500 mg) obtained from Step 1 of Example 93 was suspended in 1.2-dichloroethane(10 ml),2-n-propylpen-

tanoyl chloride(1 74 nig) and pyridine(87 ^]) were added, the mixture was refluxed for 2 hours.The reaction mixture was

allowed to cod .successively washed with 1 N hydrochloric acid and saturated aqueous sodium bicartx)nate.dried over

anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, and the residue was purified by silica

gel column chromatography(n-hexane:ethyl acetate=2:1). to thereby obtain 625 mg of the titled com-

pound(Yield:100%).

^H-NMR(CDCl3)6:

0.69(3H,t).0.89(3H.t).0.92-1.68(8H,m).1.35(3H.t).2.25-

2.38(1H,m).2.38(3H.s).2.54(3H.s),3.88(1H,dd).4.32(2H.q).4.33(1H.d).4.64(1H.t).4. 90-

5.00{1H.m).5.60(1H,d),6.37(1H,br)7.00(1H.s)J.13-7,30{5H,m)7.42(1Hj)7.S8-7.69{4H.m).7.95(1H,s)

Step 2 ^

Preparation of 3-[3-[1 -(2-toluoylmethyi)-2-oxo-5-(2-propylpentanoyl)-8H7iethyl-1 .3.4.5-telrahydro-2H-1 ,5-benzodi-

azepin-3-yI]ureido]benzoic acid

[0423] 1 -[1 -(2-Toluoylmethyl)-2-Qxo-5-(2-propylpentanoyO-8-methyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-

(3-ethoxycartx)nylphenyI)urea(540 mg) was dissolved in methanol(28 ml).Aqueous lifriium hydroxide monohydrate(177

mg) soIution(14 ml) and tetrahydrofuran(14 ml) were added, the mixture was refluxed for 45 minutes.The reaction mix-

ture was concentrated under reduced pressure, 1 N hydrochloric acid was added to the residue. extracted with methylene

chloride.The organic layer was wased with saturated brine,dried over anhydrous magnesium sulfate. .the solvent was

evaporated under reduced pressure.and diisopropyl ether was added to the residue for trituration.collected by filtration,

to thereby obtain 408 mg of the titled compound(Yietd:79.3%).

Melting point:232-234*'C

^H-NMR(DMSOd6)5:

070(3H.t),0.82(3H,t),0.92-1.60(8H.m).2.14-2.19(1H,m),2.39(3H,s).2.46{3H,s).3.60-3.67(1H,m),4.«

4.66(1H.m).4.88{1H.d).5.35{1H,d),6.73(1H,d),7.16(1H.s).7.25-7.41(5H.m),7.47-

7.54(3H,m),7.92(1H.d).8.01(1H,t).9.04(1H,s),12.84(1H,brs)

MS(FAB)m/2:613(MH+)
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Example 100

Preparation of 2-fluoro-5-[3-[1 -{2-toiuoylmethy1)-2-oxo-5-pivaIoyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-

y{]ureido]benzoic acid

Step 1

Preparation of 1 -(2-toluoy!methyi)-2-oxo-3-tert-butoocycartx)nylanriino-5-pivaloyl-8-nriethyl-1 .3,4,5-tetrahydro-2H-1 .5-

benzodiazepine

[0424] 2-Oxo-3-tert-butoxycart>onylamino-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine(4.00 g)

obtained from Step 1 of Example 89 was suspended in toIuene(56 m0.2-bromo-2 ' -methylacetophenone(2.72 g).1N

aqueous sodium hydraxide(28 ml) and tetra n-butylammonium bromide(40 nr^) were added.and the mixture was stirred

overnight at room temperature.The reaction mixture was weaWy acidified with 1 N hydrochloric add.exlracted with meth-

ylene chlorlde.The organic layer was washed with saturated aqueous sodium bicarbonate.dried over anhydrous sodium

suKate.and the solvent was evaporated under reduced pressure; Diisopropyl ether was added to the residue for tritura-

tion.collected by filtration, to thereby obtain 4.54 g of the titled compound.

^H-NMR(CDCl3)5:

1 .03(9H,s),1 .40{9H.s),2.37(3H.s),2.57(3H,s),3.93(1 H.dd).4.26(1 H,t),4.45(1 H.d ).4.53-

4.59(1H,m),5.49(1H,d).5.51(1H.d)7.04-7.15(3H,m)J.28-7.34{2H,m)J.42-7.48{1H.m)J.75-7.78(1H.^

Step 2

Preparation of 1 -{2-toluoylmethyl)-2-oxo-3-amino-5-pivaIoyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0425] 1-{2-ToluoylmethyO-2-oxo-3-tert-butoxycart)onylamino-5-pivaloyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepine(1.00 g) was suspended in 4N HCl-dioxane{10 ml), the suspension was stin-ed at 50 *C for one hour.The reac-

tion mixture was concentrated under reduced pressure, the residue was dissolved in water, the solution was washed

with diethyl ether.alkalified with saturated aqueous sodium bicartx)nate.and extracted with methylene chloride.The

organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, the resi-

due was purified by silica gel column chromatography(ethyl acetate), to thereby obtain 538 mg of the titled compound.

^H-NMR(CDCl3)6: ,

1.02{9H.s).1.66(2H.br),2,38(3H.s),2.59(3H,s),3.66-3.78(2H.m).4.19-

4.28(1H.m),4.36(1H.d).5.65(1H.d).7.01(1H.s),7.07-7.12(2H.m)J.29-7.49(3H,m).7.81(1H,m)

Steps

Preparation of 1-[1-(2-toluoylmethyl)-2-oxo-5-pivaloyl-8-methyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepln-3-yI]-3-(3-

methoxycart)onyl-4-fluorophenyl)urea

[0426] Methyl 5-amlno-2-fluorobenzoate(241 mg) was dissolved in tetrahydrofuran(43 ml), under ice-cooling triphos-

gene(142 mg) vms added and triethylamine(123 yJ) were added five times every 3 minutes.a solution of 1-(2-toluoylme-

thyl)-2-oxo-3-amino-5-piva!oyi-8-methyl-1.3,4.5-tetrahydro-2H-1,5-benzodiazepine(528 mg) in tetrahydrofuran(20 ml)

was added thereto, and the mixture was allowed to come to room temperature and stirred at room temperature for 2

hours.The reaction mixture was concentrated under reduced pressure.water (50 ml) was added.and extracted with

methylene chloride.The organic layer was washed with saturated brine.dried over anhydrous sodium sulfate, the solvent

was evaporated under reduced pressure, and the residue was purified by silica gel column chromatography{n-hex-

anerethyl acetate=2: 1 ).to thereby obtain 543 mg of the titled compound(Yield:69.3%).

^H-NMR(CDCl3)6:

1.05(9H.s).2.39(3H.s).2.47{3H.s),3.84{3H.s) .3.84-3.39(1 H.m),4.39(1H,t),4.45(1H.d),4.84-

4.92(1H.m),5.55(1H.d).6.57(1H,d),6.91(1H.dd),7.02(1H,s).7.11-7.29(4H.m).7.38-

7.45(3H.m),7.68(1H.d),7.86(1H.dd)
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Step 4

Preparation of 2-fluoro-5-[3-(1 -(2-toiuoylmethyl)-2-oxo-5i3ivaloyl-8-methyi-1 .3;4,5-tetrahydro-2H-1 .S-benzodiazepin-a-

yQureidoIbenzoic acid

[0427] 1 -[1 -{2-Toluoy!methyl)-2-Qxd-5-pivaloyl-8-methyl-1 .3.4.5-tetrahydro-2H-1 ,5-ben20dia2epin-3-yl]-3-(3-methoxy-

cartx)nyi-4-fluorophenyI)urea(510 mg) was dissolved in methanol(24 mI),aqueous lithium hydroxide nnonohydrate(178

mg) solution(12 ml) and tetrahydrofuran(12 mO was added.and the mixture was refluxed for one hour.The reaction mix-

ture was concentrated urder reduced pressure.1N hydrochloric acid was ackled.and extracted with methylene chto-

ride.The organic layer was washed with saturated brine.dried over anhydrous magnesium suHate.the solvent was

evaporated under reduced pressure.and diisopropyl ether was added to the residue for trituration.collected by filtration,

to thereby obtain 320 mg of the titled conpound.

Melting point:225-228

iH-NMR(CDCl3)6:

1.07(9H.s).2.39(3H.s).2.55(3H,s).4.10(1H.dd).4.40(1H.t).4.57{1H,d),4J5-4.81(1H,m).5.50(

7.35(7H.m).7.48(1 H,t).7.56(1 H.dd).7.71(1 H,d),8.05(1 H,s),8.31 -8.34(1 H,m),1 1 .00(1 H.br)

MS(FAB)m/2:589(MH+)

Example 101

Preparation of 3-[3-[1 -tert-butylcartX)nylmethyl-2-Qxo-5-(2-fluorophenyl)-1 .3.4.5-tetrahydro-2H-1 .S-benzodiazepin-S-

yl]ureido}benzoic acid

Step 1

Preparation of 1 -tert-butylcarl5onylmethyi-2-oxo-3-ben2yloxycarbonylamino-5-(2-fluorophenyl)-1 .3.4,5-tetrahydro-2H-

I.S-benzodiazepine

[0428] 2-Oxo-3-benzyloxycarbonylamino-5-(2-fluorophenyl)-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodia2epine(291 mg)

obtained from Referential Example 9,bromomethyl-tert-butylketone(171 mg). toluene(5 ml), 1N aqueous sodium

hydroxide(5 ml) and tetra n-butylammonium bromide(28 mg) were mixed, the mixture was stirred for 20 hours.The reac-

tion mixture was separated into aqueous layer and organic layer, the aqueous layer was extracted with ethyl acetate,

the extract was combined with the former organic layer.The combined organic layer was successively washed with

water and saturated brine,dried over anhydrous magnesium sulfate.and the solvent was evaporated under reduced

pressure The residue was purified by silica gel column chromatography(n-hexane:ethyl acetate=3:1), to thereby obtain

205 mg of the titled conpound as colorless amorphous.

^H-NMR(CDCl3)6:

1 .28(9H.s),3.43-3.51 (1 H.m).4.11 (1 Kd),4.39-4.45(1 H.m).4.68-

4.72(1H,m).5.07(2H.s).5.33(1H.d),5.88(1H,brd).6.87-7.34{13H.m)

Step 2

Preparation of 1 -tert-butylcartK)nylmethyl-2-oxo-3-amino-5-(2-fluorophenyl)-1 .3.4.Stetrahydro-2H-1 .5-benzodiazepine

[0429] 1 -tert-Butylcarbonylmethyi-2-oxo-3-benzyloxycart)onylamino-5-(2-fluorophenyI)-1 .3.4.5-tetrahydro-2H-1 .5-

benzodiazepine(205 mg) was dissolved in methanol(10 ml),10% palladium carbon(30 rng) was added.under hydrogen

atmosphere the mixture was stirred at 40 *C for 40 minutes.Palladium carbon was removed by filtration, the filtrate was

concentrated under reduced pressure, to thereby obtain 150 mg of the titled compound(Yield:100%).

''H-Nf^R(CDCl3)6:

1.19(9H.s).3.48(2H.s).4.01-4.09(1H,m).4.26(1H.d).4.30-4.39(1H.m),4.61-4.65(1H,m).5.20(1H,d).6.84-7.23(8H,
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Steps

Preparation of 1 -[1 -tert-butylcart)onylmethyl-2-oxo-5-(2-fluorophenyl)-1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepin-S-yfJ-a-

(3-ethoxycarbonylphenyl)urea

[0430] Ethyl 3-aminobenzoate(69 mg) was dissolved in tetrahydrofuran(10 ml), the solution was cooled on ice-water.

Triphosgene (45 mg) was added at internal tenperature 5°C, triethylamine{1 62 mg) was added thereto over 1 0 minutes

period, the mixture was allowed to come to room tenperature and stirred for10 minutes.A solution of 1 -tert-butylcarb-

onylmethyl-2-oxo-3-amino-5-(2-fluorophenyI)-1,3,4,5-tetrahydro-2H-1,5-benzodia2epine(150 mg) in tetrahydrofuran(5

ml), the mixture was addHionaliy stinred for one hour.Water was added to the reaction mixture, extracted with methylene

chloride.The organic layer was successively washed with water and saturated brine.dried over anhydrous sodium sul-

fate, the solvent was evaporated under reduced pressure, and the residue was purified by silica gel column chromatog-

raphy{n-hexane:ethyl acetate=3:1).to thereby obtain 190 mg of the titled conpound as colorless crystals(Yield:83%).

^H-NMR(CDCl3)6:

1.27(9H,s),1.37(3H.t),3.50-3.57(1H,m),4.20(1H,d).4.35(2H,q),4.39-4.49(1H,m),4.90-

4.94(1H,m),5.31(1H,d),6.05(1H.brd),6.64(1H,brs).6.87-7.93(12H.m)

Step 4

Preparation of 3-[3-[1 •tert-butylcartx)nylmethyl-2-oxo-5-(2-fluorophenyl)-1 ,3,4,5-tetrahydro-2H-1 .5-benzodlazepin-3-

yl]ureido]benzoic acid

[0431] 1-[1-tert-butylcartx)nylmethyl-2K3xo-5-(2-fluorophenyl)-1,3,4,5-tetrahydro-2H-1,5-be^

ethoxycarbonytphenyl)urea(190 mg) was dissolved in a mixed solvent of tetrahydrofuran(10 ml) and ethanol(10

ml),aqueous lithium hydroxide monohydrate(210 mg) solution(10 ml) was added,and the mixture was stin'ed at room

temperature for 7 hours.The reaction mixture was concentrated under reduced pressure.weakly acidified with 1 N hydro-

chloric acid,and extracted with chloroform.The organic layer was successively washed with water and saturated brine,

the solvent was evaporated under reduced pressure.The residue was purified by silica gel column chromatogra-

phy(ch!oroform:methanol=10:1), to thereby obtain 140 mg of the titled compound(Yield:78%).

Melting point:226-227*'C

"H-NMRCCDCyd:
1 .31 (9H,s),1 .56(3H,brs),3.49-3.62(1 H,m),4.1 4(1 H,d) ,4.57-4.63(1 H,m),4.87-4.91 (1 H,m),5.41 (1 H,d),6,79-

7,74(1 0H,m),8.29-8.41(2H,m)

Example 102

Preparation of 3-[3-[1 -(2-toluoy1methyO-2-oxo-5-{2-ethylbutanoyl)-8-methyl-1 ,3.4.5-tetrahydro-2H-1 .S-benzodiazepin-

3-y1]ureido]benzoic add

Step 1

Preparation of 1-[1-(2-toluoylmethyl)-2-Qxo-5-(2-ethyIbutanoyl)-8-methyl-1,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yl]-3-(3-ethoxycart>onytphenyl)urea

[0432] 1-[1 -(2-ToluoyImethyi)-2-oxo-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yI]-3-(3-ethoxycarbonylphe-

nyl)urea(500 mg) obtained from Step 1 of Example 93 was suspended in 1,2-dichloroethane(10 ml)»2-ethyl-n-butanoyl

chloride (144 mg) and pyridine(87 ^il) were added thereto, the mixture was refluxed for 2 hours.Water(100 ml) and ethyl

acetate(100 ml) were added to the reaction mixture.and separated.The organic layer was washed with 1 N hydrochloric

acid.dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, and the residue was

purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1),to thereby obtain 666 mg of the titled com-

pound(Yield:100%).

^H-NMR(CDCl3)6:

0.71 (3H.t).0.93(3H,t).1 .29-1 .38(1 H,m).1 .35(3H,t),1 .41 -1 .57(2H.m).1 .63-1 .76(1 H,m),2.1 0-

2.20(1 H,m),2.39(3H,s),2.52(3H,s).3.90(1 H,dd).4.31 (1 H,d).4.33(2H.q),4.66(1 H,t).4. 89-

4.96(1H.m).5.55(1H.d).6.34(1H.d).7.03(1H.s).7.15-7.30(5H.m).7.40(1H,t).7.58-7.68(4H.m),7.91(1H,t)
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Step 2

Preparation of 3-[3-[1 -(2-toluoylmethyI)-2-oxo-5-(2-ethylbutanoyI)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .S-faenzodiazepin-

3-ynureido]benzoic add

[0433] 1 -[1 -(2-ToluoyImethyI)-2-oxo-5-(2-ethylbutanoyO-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-

ettnoxycart>onylphenyl)urea(510 mg) was dissolved in methanol(24 ml).aqueous lithium hydroxide nionohydrate(175

mg) solution(12 mO and tetrahydrofuran{12 ml) were added,and the mixture was refluxed for one hour.The react ion

mixture was concentrated under reduced pressure.1N hydrodiloric acid was added to the residue^and extracted with

ethyl acetate.The organic layer was dried over anhydrous magnesium suffate.the solvent was evaporated under

reduced pressure.isopropyl ether was added to the residue for trituration^collected by filtration, to thereby obtain 339 n^g

of the titled compound.

Melting point:244-246**C

^H-NMR(DMSO-d6)6:

0.64(3H,t),0.82(3H.t). 1 .23-1 .42(3H.m). 1 .56-1 .67(1 H.m), 1 .95-

. 2.03(1 H.m).2.40(3H,s),2.46(3H,s).3.65(1 H.dd),4.44{1 H,t),4.56-

4.60(1H.m).4.91(1H.d),5.33(1Kd),6.74(1H.d).7.15(1H.s).7.25-7.40(5H.m).7.47-

7.53(3H,m),7.92(1 H.d).8.01 (1 H,t),9.02(1 H.s).1 2.82(1 H,brs)

MS(FAB)m/z:585(MH+)

Example 103

Preparation of 3-[3-[1-(2-toIuoylmethyl)-2-oxo-5-{2-methylpentanoyl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yQureido]benzoic acid

Step 1

Preparation of 1 -I1-(2-toluoylmethy)-2-oxo-5-(2-methylpentanoyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-

3-yl]-3-(3-ethoxycart)onyIphenyl)urea

[0434] 1 -[1 -(2-Toluoyimethyl)-2-oxo-8-methyI-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yG-3-(3-ethoxycarbonylphe-

nyl)urea(500 mg) obtained from Step 1 of Example 93 was suspended in 1,2-dichloroethane(10 ml),2-methyl-n-pen-

tanoyi chloride(144 mg) and pyridine(87 were added, the mixture was refluxed for 3 hours.Water(100 ml) and ethyl

acetate(100 ml) were added to the reaction mixture,separated, the organic layer was washed with IN hydrochloric

acid.and dried over anhydrous sodium sulfate.The solvent was evaporated under reduced pressure, the residue was
purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1),to thereby obtain 569 mg of the titled com-

pound(Yield:95.7%).

^H-NMR(CDCl3)6:

0.70 and 0.87(3H, respectively t),0.97 and 1.16(3H, respectively d).1.16-1.80(4H.m).1.35(3H.t),2.29-

2.45(1H.m),2.38(3H,s).2.48-2.53(3H.s),3.81-3.90(1H.m),4.33(2H,q).4.41-4.70(2H.m).4.87-

4.97(1H.m).5.48(1H.t),6.30(1H,d).7.04(1H,s),7.15-7.31(5H.m).7.36-7.41(1H.m).7.55(1H,s).7.63-

7.69{3H.m).7.92(1H.s)

Step 2

Preparation of 3-[3-[1 -(2-toluoylmethyO-2-oxo-5-(2-methylpentanoyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yGureido]benzoic acid

[0435] 1 -[1 -{2-Toluoylmethy)-2-oxo-5-(2-methylpentanoyl)-8-methyl-1 ,3.4.5-tetrahydro-2rt-1 .5-benzodiazepin-3-yI]-3-

(3-ethoxycarlx)nylphenyl)urea(560 mg) was dissolved in methanol(26 ml),aqueous lithium hydroxide monohydrate(192

mg) solution(1 3 ml) and tetrahydrofuran(13 ml) were added.and the mixture was refluxed for one hour.The reaction mix-

ture was concentrated under reduced pressure,1N hydrochloric acid was added.and extracted with ethyl acetate.The

organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, and

diisopropyl ether was added to the residue for trituration.collected by filtration, to thereby obtain 319 mg of the titled

compound.

125



EP0 945 445 A1

Melting points17-229*C

^H-NMR(DMSO-d6)5:

0.69 and 0.81(3H,respectively t),0.87 and 1.02(3H,

2.29(1 H,m).2.39(3H.s).2.43 and

4.62(2Km).4.99(1 H.dd),5.36(1 H,dd).6.73(1 H.d).7.20-7.41 (6H.m),7.47

7.53(3Km).7.95(1Kt),8.01{1H,t),9.03(1H,s).12.83(1H,brs)

MS(FAB)m/z:585(MH)*

Example 104

Preparation of 3-[3-[1 -(2-toluoyImethyl)-2-oxo-5-(2-thenoyI)-8-methyl-1 .3,4.5-tetrahydro-2H-1 .S-benzcxjiazepin-S-

yfJureidoIbenzoic add

Step 1

Preparation of 1-[1-(2-toluoylmethyI)-2-oxo-5-(2-thenoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yl]-3-(3-

ethoxycarbonylphenyl)urea

[0436] 1 -[1-{2-Toluoyimethyl)-2-oxo-8-methyI-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-ethoxycarbonylphe-

nyl)urea(500 mg) obtained from Step 1 of Example 93 was suspended in 1,2-dichloroethane(10 ml),2-thienylcarbonyl

chloride(1 57 mg) and pyridine(87 m^O were added.and the mixture was refluxed for 2 hours.Water(1 00 ml) and ethyl ace-

tate(1 00 ml) were added, separated, the organic layer was washed with 1N hydrochloric acid, and dried over anhydrous

sodium sulfate.The solvent was evaporated under reduced pressure, the residue was washed with diethyl ether,to

thereby obtain 553 mg of the titled compound(Yie!d:91 .3%).

^H-NMR(CDCl3)6:

1.34(3H.t),2.39(3H,s),2.42(3H,s).4.12(1H.dd).4.32(2H,q),4.65(1H.t).4.78(1H,d ).5.00-

5.10{1H,m).5.39{1H.d),6.41(1H.d).6.83(1H,dd),7.02-7.09(3H.m),7.13(1Ks).7.20-

7.41 (6H.m).7.52(1 H.ddd),7.63(1 H,dt).7.71 (1 H.d).7.91 (1 H.t)

Step 2

Preparation of 3-[3-[1-(2-toluoylmethyl)-2-oxo-5-(2-thenoyI)-8-methyl-1 ,3,4.5-tetrahydro-2H-1.5-benzodiazepin-3-

yl]ureido]benzoic acid

[0437] 1-[1-(2-Toluoylmethyl)-2-oxo-5-(2-thenoyl)-8-methyI-1,3.4,5-tetrahydro-2H-1.5-benzodiazepin-3-^

ethoxycarbony1phenyl)urea(495 mg) was dissolved in methanol (24 ml),aqueous lithium hydroxide nnonohydrate(1 66

mg) solution (12 ml) and tetrahydrofuran(12 ml) were added.and the mixture was refluxed for one hour.The reaction

mixture was concentrated under reduced pressure, 1 N hydrochloric acid was added to the residue.and extracted with

etiiyl acetate.The organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under

reduced pressure.and diisoproj:^! ether was added to the residue for trituration,collected by filtration, to thereby obtain

289 mg of the titied compound.

Melting point:219-222«C

^H-NMR(DMSO-d6)5:

2.35(3H,s),2.39(3H.s),3.89(1H.dd),4.36(1H,t),4.63-4.73(1H,m).5.15(1H,d),5.40(1H,d).6.73(1H.brs),6.81-

6.89(2H.m).7. 1 0-7. 1 9(2H.m),7.31 -7.37(4H.m).7.45-

7.55(3H.m),7.65(1H.dd),7.94{lH.d),8.03(1H,s),9.06(1H.s),12.84(1H,brs)

MS(FAB)m/z:597(MH*)

respectively d),0.81-1.63(4H,m),2.1 8-

2.45(3H.s).3.58-3.66(1 H,m).4.35-
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Example 105

Preparation of 3-[3-[1 -(2-toluoy!methyi)-2-oxo-5-(2-pyridyIcarbonyO-8-nnethyl-1 .3.4,5-tetrahydro-2H-1 .S-benzocfiazepin-

3-yI]ureido]benzoic add

Stepi

Preparation of 2-oxo-3-tert-butoxycartonylanTino-5-(2-pyrldylcart)onyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .S-benzodi-

azepine

[0438] 2-Oxo-3-tert-butoxycarbonylamino-8-methyI-1 .3,4,5-tetrahydro-2H-1 .5-benzadiazepine(2.00 g) obtained from

Referential Example 7 was suspended In 1 .2-dichIoroetfiane(40 mi).picolinoyl chloride hydroch!oride(1.41 g) and pyri-

dine(1 .28 ml) were added.and the mixture was refluxed for 1 hour and 30 nrdnutes-TTie reaction mixture was concentra-

red under reduced pressure, the residue was dissolved in ethyl acetate(150 ml),successively washed with water and

saturated aqueous sodium bicartx)nate.and dried over anhydrous sodium sulfate.The solvent was evaporated under

reduced pressure, diethyl ether was added to the reskiue for trituration.collected by frtration.to thereby obtain 1 .75 g of

the titled compound.

^H-NMR(CDCl3)6:

1 .43(9H.s).2.25(3H,s),4.15(1 H.dd),4.50(1 H.t),4.64T4.71 (1 H.m),5.59(1H.d).6.61 -

6.69(2H,m),6.89(1H,s),7.12(1H.dd).7.38(1H,d),7.56(1H,dt).8.26-8.28(2H,m)

Step 2

Preparation of 1 -(2-toIuoyImethyI)-2K)xo-3-tert-butoxycarbonylamino-5-(2i3yridylcarbonyi)-8-methyi-1 ,3,4,5-tetrahydro-

2H-1 .5-benzodiazepine

[0439] 2-Oxo-3-tert-butoxycartx)nylanino-5-(2-pyrldylcarbonyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine(1.74 g) was suspended in toluene(24 ml), 2-bromo-2* -methylacetophenone(1.12g),1N aqueous sodium

hydroxide(12 ml) and tetra n-butylammonium bromide(20 mg) were added, the mixture was stirred for one day at room

temperature.The reaction mixture was weakly acidified with 1 N hydrochloric acid.extracted with methylene chloride.The

organic layer was washed with saturated aqueous sodium bicart>onate,dried over anhydrous sodium sulfate.and the

solvent was evaporated under reduced pressure.The residue was purified by silica gel column chromatography(chloro-

form:ethyl acetate=9:1). to thereby obtain 1 .25 g of the titled compound.

^H-NMR(CDCl3)6:

l.42(9H.s).2.25(3H,s),2.60(3H,s),4.12(1H.dd).4.44(1H,t).4.62(1H,d),4.71-4.78(1H,m).5.60-

5.67(2H,m),6.63(1 H.d).6.74(1 H,d),7.05(1 H,s).7.09-7. 1 4( 1 H.m).7.29-7.34(2H,m).7.45(1 H.t),7.61 -

7.63(2H,m).7.82(1 H.d).8.20(1 H.d)

Step 3

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-amino-5-(2-pyridylcarbonyl)-8-methyI-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0440] 1-(2-Toluoylmethyl)-2-oxo-3-tert43utoxycarbonylamino-5^(2-pyridylcarbonyl)-8-methylO,3.4.5-t^^^^

1.5-benzodiazepine(1.00 g) was suspended in 4N HCI-dioxane(10 ml), the suspension was stirred for one hour at 50

**C.The reaction mixture was concentrated under reduced pressure, the residue was dissolved in water.the solution was

washed with diethyl ether.alkalified with saturated aqueous sodium bicarbonate,and extracted with methylene chlo-

ride.The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure,

to thereby obtain 886 mg of the titled compound(Yield:100%).

^H-NMR(CDCl3)6:

1 .69(2H,brs).2.26(3H.s),2.61 (3H,s).3.91 (2H,q),4.46(1 H.t).4.53(1 H.d).5.76(1 H.

d).6.64(1 H.d),6.73(1 H.d),7.02(1 H,s), 7. 1 2( 1 H.dd).7.30-7.35(2H,m).7.46(1 H,t).7.60-

7.65(2H.m),7.85(1H.d).8.19(1H.d)
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St^4

Preparation of 1-[1-(2-toluoylmethy)-2-oxo-5-(2i>yridyicarbonyO-8-niethyI-1,3,4,5-tetrahydr .S-benzodiazepin-S-

yl]-3-(3-ethoxycarbonytphenyl)urea

[0441] Ethyl 3-aminobenzoate(310 mg) was dissolved in tetrahydrofuran(50 mI),triphosgene(187 mg) was added

under ice-cooling, triethylamine(161 ^I) was added five times every 3 minutes.a solution of 1-(2-toluoylmethyl)-2-oxo-3-

annino-5-(2-pyridylcarbonyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine(730 mg) in tetrahydrofuran(23 ml)

was added thereto.and the reaction nnixture was allowed to come to room temperature, stirred for 2 hours.The reaction

mixture was concentrated under reduced pressure,water(50 ml) was added.extracted with methylene chloride.The

organic layer was washed with saturated brine.dried over anhydrous sodium sulfate, the solvent was evaporated under

reduced pressure,and the residue was purified by silica gel column chromatography(chloroform:ethyl acetate=10:1). to

thereby obtain 483 mg of the titled compound.

^H-NMR(CDCl3)6:

1 .35(3H,t).2.27(3H.s).2.54{3H.s),4.08-4, 1 7(1 H,m),4.33(2H.q).4.61 (1 H.t).4.71 (1 H,d).5.03T

5.13(1H.m),5.62(1H,d).6.45(1H,d),6.69(1H,d),6J6{1H.d),7.04(1H,s),7.10-7.15(1H,m)^

7.33(5H,m),7.42(1 H.t).7.53-7.56(1 H.m).7.61 -7.64{2H.m).7.80(1 H.d).7.91 (1 H.s).8.22(1 H,d)

Steps

Preparation of 3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-(2-pyridylcarbony1)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-

3-yl]ureido]benzoic add

[0442] 1-[1-(2-Toluoylmethy)-2-oxo-5-(2i3yridylcartK)nyO-8-methyl-1,3,4.5-tetrahydro-2H-1,5-^^

(3-ethoxycarbonylphenyl)urea(466 mg) was dissolved in methanol (22 ml),aqueous lithium hydroxide nrK)nohydrate(158

mg) solution(11 mg) and tetrahydrofuran(11 ml) were added,and the mixture was refluxed for one hour.The reaction

mixture was concentrated under reduced pressure, the residue was dissolved in water, the solution was washed with

diethyl ether.acidified with 1N hydrochloric acid.and extracted with methylene chloride.The organic layer was washed

with saturated brine, dried over anhydrous magnesium suKate.and the solvent was evaporated under reduced pressure.

Isopropyl ether was added to the residue for trituration.collected by filtration, to tiiereby obtain 203 mg of the titled com-

pound.

Melting point: 1 63-1 66**C

^H-NMR(CDCl3)5:

2.28(3H,s),2.59(3H,s),4.28(1H.dd),4.60(1H.t),4.70(1H.d),4.98-

5.07(1H,m),5.68(1H,d),6.70(1H,d).6.81(1H.d).7.06(1H.s),7.11-7.16(1H,m).7.33-7.39(3H,m)7.46-

7.51(2H,m),7.57-7.81(5H,m),8.18(1H,d),8.27(1H,s),a36(1H,d),12.82(1H.br)

I^S(FAB)m/z:592(MH)+

Example 106

Preparation of 2-methyl-5-[1 -(2-toluoylmethyl)-2-Qxo-5-pivaIoyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yljureidojbenzoic acid

Step 1

Preparation of 1-[1-(2-toluoylmethyl)-2-Qxo-5-pivaioyl-8-methyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepin-3-y!]-3-(3-

methoxycarbonyl-4-methylphenyl)urea

[0443] Methyl 5-amino-2-methyIbenzoate(223 mg) was dissolved in tetrahydrofuran(30 ml),under ice-cooling triphos-

gene(135 mg) was added, triethylamine(1 16 m.1) was added thereto five times every 3 minutes, the mixture was stirred

for 10 minutes at same temperature.Subsequerrtly,a solution of 1-(2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyl-8-methyl-

1,3,4,5-tetrahydro-2H-1,5-benz6diazepine(500 mg) in tetrahydrofuran(20 ml) was added dropwise.stirred for 30 min-

utes at same temperature.and then stirred for 3 hours at room temperature.The reaction mixture was concentrated

under reduced pressure,water(50 ml) was added.and extracted with methylene chloride.The organic layer was washed
with saturated brine.dried over anhydrous sodium suifate.and the solvent was evaporated under reduced pressure.Tbe

residue was purified by silica gel column chromatography(chIoroform:ethyl acetate=10:1). to thereby obtain 271 mg of
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the titled compound.

lH-NMR(CDCl3)6:

1 .04(9H.s).2.39(3H.s).2.50{3H.s).2.52{3H,s).3.83{3H.s),3.96(1 H.dd).4.34{1 H.t ).4.43(1 H.d).4.79-

4.89(1 H.m).5.50(1H,d),6.01(1Kd).6.89(1H.brs)J.03(1H,s)J.03-7.35(6H,m)J.43(1H.t)7.^^^

Step 2

Preparation of 2-methyl-5-[1 K2-toluoylmethyl)-2-oxo-5-pivaloyI-8-niethyl-1.3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-

yf]ureido]benzoic acid

[0444] 1 -[1 -{2-ToIuoyImethyI-2-oxo-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odia2epin-3-yO-3-(3-methoxy-

cartx)nyl-4-methyif^enyOurea(259 mg) was dissolved in melhanol(14 nfil).aqueous lithium hydroxide monohydrate(91

mg) solution(7 ml) and tetrahydrofuran(7 ml) were added, the mixture was refluxed for one hour.The reaction mixture

was concentrated under reduced pressure. 1 N hydrochloric actd was added.arxJ extracted with methylene chloride.The

organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, and

a mixed solvent of diisopropyl ether and n-hexane was added to the residue for trituration.collected by filtration, to

thereby obtain 180 mg of the titled compound(Yield:73.4%).

Melting pointil 74-1 77*C

iH-NMR(CDCl3)5:

1 .08(9H.s).2.40(3H.s),2.50(3H.s).2.53(3H.s).4.1 1(1 H,dd).4.41(1 H.t).4.54(1 H.d ).4.78-

4.84(1H.m).5.47(1H,d).7.07(1H.s).7.14-7.35(6H.m).7.46(1H,t).7.67-

7.74(2H.m).8.01 (1H,s),ai 7(1 H,dd).1 0.80(1 H.br)

MS(FAB)m/z:585(MH+)

Example 107

Preparation of 3-[3-[1 -(2-toluoylmethyO-2-oxo-5-(3-methyl-2-butenyO-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yOureido]ben2olc acid

Step 1

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-(3-methyl-24)utenyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[0445] 2-Oxo-3-tert-butoxycarbonylamino-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzpdiazepine(2.00 g) obtained from

Referential Example 7 was suspended in methanol(20 ml).1-bromo-3-methyl-2-butene(1.18 g) and potassium carbon-

ate(997 mg) were added, the mixture was stin'ed for 2 hours at room temperature.The reaction mixture was concen-

trated under reduced pressure,water(1 00 ml) was added.and extracted with methylene chloride.The organic layer was

washed with saturated aqueous sodium bicartx>nate,dried over anhydrous sodium sulfate,and the solvent was evapo-

rated under reduced pressure, to thereby obtain 1 .85 g of the titled compound(Yietd:71 .4%).

^H-NMR(CDCl3)6:

1.40(9H,s).1.68(3H.s).1.71(3H.s).2.28(3H.s).3.29-3.44(2H,m).3.61-3.63(2H.m),4.38-

4.47(1H,m),5.15(1Kbr).5.48(1H.d),6.78(1H.s).6.91(1H.d).6.97(1H,d).7.29(1H,brs)

MS(EI)m/z:359(M*)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert4xrtoxycarbonylamino-5-(3-methyl-2-butenyO-8-methyl-1,3,4,5-tefr^^

dro-2H-1 ,5-benzodiazepine

[0446] 2-Oxo-3-tert-butoxycarbonylamino-5-(3-methyl-2-butenyl)-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodi-

azepine(965 mg) was suspended in toluene(14 ml),2-bromo-2' -methylacetophenone(686 mg).1N aqueous sodium

hydroxide(7 ml) and tetra n-butylammoniumbromide(20 mg) were added, and the mixture was stirred ovemight at room

temperature.The reaction mixture was weakly acidified with 1 N hydrochloric acid.extracted with methylene chloride.The

organic layer was washed with saturated aqueous sodium bicarbonate.dried over anhydrous sodium sulfate, the solvent
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was evaporated under reduced pressure,and the residue was purified by silica gel column chronrtatography(chloro-

form:ethyl acetate=10:1), to thereby obtain 782 mg of the titled conpound.

^H-NMR(CDCl3)5:

5 1.39(9H,s)J.67(3H,s)J70(3H,s).2.27(3H.s),2.48(3H,s),3.20-3.36(2H.m).3.49-3.52(2H.m).4.46-

4.50(1 H,m).4.67(1 H,d).5.05{1 H,br),5.34(1 H.d).5.54(1 H.d),6.86-6.92(2H,m),6.98(1 H,d).7.23-

7.27(2H,m),7.40(1 H.t),7.68-7.71 (1 H.m)

MS(EI)mAz:491(M+)

10 Step 3

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-amino-5-(3-methyl-2-butenyI)-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

IS [0447] 1 -(2-Tduoylrnethyl)-2-oxo-34ert4xjtoxycarbonyIanriino-5-(3-methyl-2-butenyl)-8-nr^ ,3,4,5-tetrahydro-2H-

1.5-benzodiazepine(780 mg) was suspended in 4N HCI-dioxane(10 ml),the suspension was stirred for one hour at

50°C.The reaction mixture was concerrtrated under reduced pressure, the residue was dissolved in water.washed with

diethyl ether.alkalrfied with saturated aqueous sodium bicartx)nate.and extracted with methylene chlortde.The organic

layer was dried ever anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, to thereby obtain

20 493 mg of the titled compound(Yie!d:79.4%).

^H-NMR(CDCl3)5:

1.68(3H.s).1.70(3H,s).r70(2H,br).2.28(3H,s).2.51(3H.s).3.12-3.25(2H,m).3.48-

3.55(2H,m).3.62(1H.dd),4.57(1H,d),5.07(1H,m).5.49(1H.d),6.89-6.92(2H.m).6.99(1H.d)J.26-7.30(2H.m).7.38-

25 7.44(1 H,m).7.72-7.75(1 H.m)

Step 4

Preparation of 1 -[1 -(2-toluoylmethyI)-2-oxo-5-(3-methyl-2-butenyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .S-benzodiazepin-

30 3-yil-3-(3-ethoxycait)onylphenyl)urea

[0448] Ethyl 3-aminobenzoate(221 mg) was dissolved in tetrahydrofuran(20 ml),under ice-cooling triphosgene(134

mg) was added, triethylamine(1 1 5 pJ) was added thereto five times every 3 minutes.a solution of 1 -(2-toluoylmethyl)-2-

oxo-3-amino-5-(3-methyl-2-butenyI)-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine (477 mg) in tetrahydro-

35 furan(20 ml) was added dropwise thereto.and the mixture was stinted for 30 minutes at same temperature and subse-

quently stin'ed overnight at room temperature.The reaction mixture was concentrated under reduced pressure, water

(50 ml) was ackied,and extracted with methylene chloride.The organic layer was washed with saturated aqueous

sodium bicarbonate.dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, and the

residue was purified by silica gel column'Chromatography(chloroform:ethyl acetate=10:1), to thereby obtain 316 mg of

40 the titled compound.

^H-NMR(CDCl3)6:

1.34(3H.t).1.66(3H.s),1.68(3H.s),2.28(3H,s).2.44(3H.s),3.30-3.45(2H,m),3.53(2H,d),4.31(2H.q),4.75(1H,d).4.74-

4.84(1H.m).5.07(1H,m),5.39(1H.d),6.28(1H,d),6.91-6.94{2H,m)J.02(lH,d).7.14(1H.s).7.18-

45 7.26(3H.m).7.37(1H.t).7.52{1H.d).7.61-7.66(2H,m),7.92(1H.t)

Step 5

Preparation of 3-[3-[1 -{2-toluoylmethyl)-2-oxo-5-(3-methyl-2-butenyl)-8-methyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodi-

50 azepin-3-yl]ureido]benzoic acid

[0449] 1 -[1 -(2-ToIuoyImethyl)-2-Qxo-5-(3-methyl-2-butenyl)-8-methyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-

3-(3-ethoxycart)ony!phenyl)urea(310 mg) was dissolved in methanol(16 ml),aqueous lithium hydroxide monohy-

drate(1 12 nng) soIution(8 ml) and tetrahydrofuran(8 ml) were added,and the mixture was refluxed for 50 minutes. The
55 reaction mixture was concentrated under reduced pressure, the residue was dissolved in water{150 ml),washed with

diethyl ether,addified with 1 N hydrochloric add,and extracted with methylene chloride.The organic layer was dried over

anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure.and a mixed solvent of diisopropyl

ether and n-hexane were added to the residue for trituration.collected by filtration.to thereby obtain 230 mg of the titled
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compound(Yield:78.3%).

Melting point:129-13rC

^H-NMR(CDCl3)5:

1.68(3H.s).1.71(3H.s).2.29(3H.s).2.50(3H.s),3.36(1H.t),3.55-3.60(3H.m).4.69-

4.76(2H,m).5.11(1H.brs).5.40(1H.d),6.93-6.97(2H.m),7.05(1H.d).7.26-

7.46(5H,m),7.57(1 H.d).7.66(l H.d).7.73(1 H.s).8.22(l H.s).8.38(1 H,d).10.96(1 H.br)

MS(FAB)m/z:555(MH)*

Exanple 108

Preparation of 3-[3-[1 -(2-toluoyImethyl)-2-oxo-5-isavaleryl-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]ure-

ido]benzoic add

Stepi

Preparation of 1-[1-(2-toluoylmethyO-2-Qxo-5-isovaleryl-8-rnethyl-1,3,4,5-tetrahydro-2H-1,54)enzodia2epin-3-y

ethoxycarbonylphenyl)urea

[0450] 1 -[1 -(2-ToluoylmethyI)-2-oxo-8-methyl-1 ,3,4,5-tetrahydro-2H-.1 ,5-benzodiazepin-3-yI]-3-(3-ethQxycarbonylphe-

nyl)urea(400 mg) obtained from Step 1 of Example 93 was suspended in 1,2-dichloroethane(10 ml), isovaleryt chlo-

ride(104 ftl) and pyridine(70 were added, and the mixture was reftuxed for 1 hour and 30 minutes.Water and

methylene chloride were added to the reaction mixture.separated,and the organic layer was successively washed with

1N hydrochloric acid and saturated aqueous sodium bicarbonate.and dried over anhydrous sodium suIfate.The solvent

was evaporated under reduced pressure, the residue was purified by silica gel column chromatography(n-hexane:ethyl

acetate=2:1). to thereby obtain 296 mg of the trtled compound.

^H-NMR(CDCl3)5:

0.80-0.94(7H,m)i1.35(3H.t).2.32-2.42{2H.m),2.39(3H.s).2.44(3H.s).4.32(2H,q).4.73(1H.t),4.88-

4.94(2H,m),5.20(1H,d).6.39(1H.d).7.00(1H,s)J.10-7.30(5H.m).7.39(1H.t).7.63-

7.68(4H.m).7.77(1 H.brs). 7.87(1 H.s)

Step 2

Preparation of 3-[3-[1-(2-toluoyImethyl)-2-oxo-5-isova!eryI-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yI]ure-

ido]benzoic add

[0451 ] 1 -[1 -(2-Toluoylmethyl)-2-oxo-5HSOvaleryl-8-methyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yll-3-(3-ethoxy-

cartx)nylphenyl)urea(296 mg) was dissolved in methanol (14 ml),aqueous lithium hydroxide monohydrate(62 mg) solu-

tion (7 ml) and tetrahydrofuran(7 ml) were added, and the mixture was refluxed for 45 minutes.The reaction mixture was
concentrated under reduced pressure, IN hydrochloric acid was added, and extracted with methylene chloride.The

organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and the sdverrt was evapo-

rated under reduced pressure. Isopropyl ether was added to the residue for trituration, collected by filtration, to thereby

obtain 1 60 mg of the titled compound.

Melting point:202-205**C

^H-NMR(DMSO-d6)5:

0.79(3H.d),0.84(3H.d).1.86-2.09{3H.m),2.39(3H,s),2.50(3H,s).3.58-3.60(1H,m),4.46-

4.56(2H.m).5.18(1H,d).5.26(1H.d),6.74(1H,d).7.16-7.39(6H.m).7.47-

7.53(3H.m).7.94(1 H,d).8.01 (1 H,t).9.00(1 H.s). 12.80(1 H.brs)
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Example 109

Preparation of 3-{3-[1 -(2-toIuoylme1hyO-2-oxo-5-(3.3<fimethyIbutanoyO-8-rriethyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

a2epin-3-yi]ureido]benzoic acid

Slep1

Preparation of 2-oxo-3-tert-butoxycarbonylarnino-5-(3.3-dimethyIbutanoyI)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzo-

diazepine

[0452] 2-Oxo-3-tert-butoxycarbonylamino-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodia2epine(2.00 g) obtained from

Referential Example 7 was suspended in 1 ,2-dichloroethane(40 ml).3,3-dimethyIbutanoyl chloride(1 .07 g) and pyrid-

ine(627 mg) were added, and the mixture was refluxed for 2 hours.Water was added to the reaction mixture, separated,

the organic layer was washed with saturated aqueous sodium bicartxjnate.dried over anhydrous sodium sulfate, and

the solvent was evaporated under reduced pressure, to thereby obtain 2.53 g of the titled corTpound(Yield:90.1%).

^H-NMR(CDCl3)6:

0.89(9H,s). 1 .41 (9H.s),1 .93(2H.s).2.39(3H,s),3,80-3.81 (1 H.m).4.53-4.56(2H,m),5.40(1 H,br),6,94(1 H,^

7.09(2H.brs).7.60{1H,br5)

Step 2

Preparation of 1 -(2-toluoyImethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(3,3-dimethylbutanoyl)-8-methyl-1 .3.4.5-tet-

rahydro-2H-1 ,5-benzodiazepine

[0453] 2<)xo-3-tert-butoxycartx)nylanTino-5-(3,3<iimethylbutanoyl)-8-methyl-1,3.4,5-tetrahydro-2H0.5-^

azepine(2.52 g) was suspended in toluene(36 ml).2-bromo-2' -methylacetophenone(1.65 g). IN aqueous sodium

hydroxide{18 ml) and tetra n-butylammonium bromide(40 mg) were added thereto, and the mixture was stirred for 1

hour and 50 runutes at room temperature. Methylene chloride(1 00 ml) was added to the reaction mixture, separated,

the organic layer was washed with saturated brine, and dried over anhydrous sodium sulfate.The solvent was evapo-

rated under reduced pressure, the residue was purified by silica gel column chromatography(chloroform:ethyl ace-

tate=30: 1 ). to thereby obtain 1 .47 g of the titled conrpound.

^H-NMR(CDCl3)6:

0.95(9H,s),1.40(9H,s).2.01(1H.d).2.10(1H,d),2.37(3H,s).2.53(3H,s).3.82(1H.dd ).4.44-

4.57(2H.m).4.69{1H.d),S28(1H.d).5.48(1H.d),7.04-7J2(2H.m),7.26-7.33(3H.m).7.44(1H,t),773(1H.^

Step 3

Preparation of 1 -(2-toluoyimethyl)-2-oxo-3-amino-5-(3,3-dimethylbutanoyl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzo-

diazeplne

[0454] 1-{2-toluoylmethyO-2-oxo-3-tert-butoxycarbonylamino-5-(3,3KlimethyIbutanoyi)-8-methyl-1,^

2H-1.5-benzodiazepine(1.00 g) was suspended in 4N HCI-dioxane(10 ml), the suspension was stirred for one hour at

SO'^C.The reaction mixture was concentrated under reduced pressure, saturated aqueous sodium bicarbonate was

added, and extracted with methylene chloride.The organic layer was dried over anhydrous sodium sulfate, the solvent

was evaporated under reduced pressure, to thereby obtain 741 mg of the titled compound(Yield:91 .6%).

^H-NMR(CDCl3)6:

0.94(9H.s),1.60(2H.br).1.98(1H,d),2.06(1H,d),2.38(3H.s),2.56(3H,s),3.63-3.70(2H.m),4.40-

4.54(1H,m),4.51(1H,d),5.46(1H,d),7.01(1H,s),7.05-7.12(2H.m),7.25-7.34(2H,m),7.45(1H,t),7.76(1H.d)

Step 4

Preparation of 1 -[1-(2-toluoylmethyI)-2-oxo-5-(3.3-dimethyIbutanoyI)-8-methyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yI]-3-(3-ethoxycartx)nylphenyl)urea

[0455] Ethyl 3-aminobenzoate(236 mg) was dissolved in tetrahydrofuran(40 ml).under ice-cooling triphosgene(140
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mg) was added and trieihylamine(120 jil) was added thereto five times every 3 minutes.a solution of l-(2-toluoytme-

thyl)-2-oxo-3-aniino-5-(3,3<Iimethylbutanoyl)-8-nriethyt-1,3,4,54etrahydro-2H mg) in tetrahy-

drofuran(10 ml) was suk>sequently added, the mixture was stirred for 30 minutes at same tenperature, and additionally

stirred for 2 hours at room temperature.TTie reaction mixture was poured into water(400 ml),extracted with methylene

chloride(50 ml),and the organic layer was dried over anhydrous sodium suffate.The solvent was evaporated under

reduced pressure, the residue was purified tjy silica gel column chromatography(n-hexane:ethyi acetate=2:1), to

the-eby obtain 479 mg of the titled conpound

.

iH-NMR(CDCl3)6:

0.97(9H.s).1.35(3H.t),2.05(1H.d),2.17(1H,d).2.38(3H.s).2,48(3H.s).3.85{1H,dd

).4.32(2H.q),4,63(1 H.t),4.71 (1 H,d).4.84-4.91 (1 H.m).5.32{1 H.d).6.31 (1 H.d).7.04(1 H.s),7. 1 3(2H.s).7.21 -

7.28(3H.m),7.37-7.43(2H.m).7.58-7.71 (3H,m),7.89(1 H.t)

Step 5

Preparation of 3-[3-[1 -(2-toIuoylmethyO-2-oxo-5-(3,3-dimethylbutanoyi)-8-methyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3'yl]ureido]benzoic acid

[0456] 1 -[1 -(2-toluoylmethyl)-2-oxo-5-(3.3-dimethy!butanoyl)-8-methyI-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yl]-

3-(3-ethoxycartx)nylphenyOurea(442 mg) was dissolved in methanol(20 ml).aqueous lithium hydroxide monohy-

drate(151 mg) solution(10 ml) and tetrahydrofuran(10 ml) were added, and the mixture was refluxed for one hour.The

reaction mixture was concentrated under reduced pressure, 1N hydrochloric add was added to the residue.extracted

with methylene chloride.The solvent was evaporated under reduced pressure.diisopropyl ether was added to the resi-

due for trrturation.collected by filtration, to thereby obtain 324 mg of the titled compound as colorless pow-

der(Yield:77.1%).

iH-NMR(CDCl3)6:

0.98(9H,s).2.04(1H.d).2,10(1H,d),2.39(3H.s),2.51(3H,s).3.92(1H.dd),4.65-

4.80(3H.m),5.29(1H,d),7.05(1H,s).7.16(2H.s).7.26-7.36(4H.m).7.47(1H,t).7.57(1H.d).7.70-

7.72(2H.m).8.21(1H.brs).8.32(lH.d).10.00(1H.br)

MS(FAB)m/z.-607(M+Na)*

Example 110

Preparation of 2-chloro-5-[3-[1 -(2-toluoylmethyl)-2-oxo-5-pivaloyl-8-methyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yljureidolbenzoic acid

Stepi

Preparation of 1 -[1-(2-toluoylmethyl)-2-Qxo-5-pivaloyi-8-methyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yI]-3-(3-

methoxycafbonyl-4-chIorophenyl)urea

[0457] Methyl 5-amino-2-chlorobenzoate(223 mg) was dissolved in tetrahydrofuran(50 ml). triphosgene(1 35 mg) was

added under ice-cooling, triethylamine(1 16 pJ) was added thereto five times every 3 minutes, the mixture was stin-ed for

10 minutes at same temperaturaA solution of 1-(2-toluoylmethyl)-2-oxo-3-amino-5-pivaloyl-8-methyl-1.3.4,5-tetrahy-

dro-2H-1,5-benzodiazepine(500 mg) in tetrahydrofuran(1 0 ml) was added dropwise, the resultant mixture was stirred

for 30 minutes at same temperature and additionally stirred for 2 hours at room tenperature.The reaction mixture was

poured into water(400 ml),extracted with methylene chloride.The organic layer was washed with IN hydrochloric

acid.dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure.and the residue was

purified by silica gel column chromatography(n-hexane:ethyl acetate-2:1), to thereby obtain 756 mg of the titled com-

pound.

'H-NMR(CDCl3)6:

1.05(9H.s),2.40(3H.s),2.54(3H.s),3.84(3H,s).3.84.3.90(1H.m).4.34-4.45(2H.m).4.84-

4.94(1 H,m).5.56(1H.d).6.65(1H.d).7.01(1H.s).7.12-7.31(6H,m)7.43(1H.t).7.49(1H,s).7.67(1H,d).7.90(1H,d^
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Step 2

Preparation of 2-chloro-5-[3-[1 -(2-toluoylmethyl)-2-oxo-5-pivaIoyl-8-methyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yljureidolbenzoic add

[0458] 1 -[1-(2-Toluoylmethyl)-2-Qxo-5-pivaloyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yl]-3-(3-methoxy-

caftx)nyl-4-chIorophenyl)urea(691 mg) was dissolved in methanol(30 mI),aqueous lithium hydroxide monohydrate(234

mg) solution(1 5 ml) and tetrahydrofuran(1 5 ml) were added, the mixture was refluxed for one hour.The reaction mixture

was concentrated under reduced pressure. 1 N hydrochloric acid was added,and extracted with methylene chlcwide."nie

organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, and

diisoprcpyl ether was added to the residue for trituration.collected by filtration, to thereby obtain 437 mg of the titled

compound.

Melting point:1 78-180^0

^H-NMR(CDCl3)6:

1 .07(9H,s).2.39(3H,s).2.53(3H.s),4.03-4.1 0(1 H,m),4.41 (1 H,t),4.55(1 H.d).4.78-

4.85(1 H.m),5.51 (1H.d),7.06{1 H.s),7.1 4-7,35(6H,m),7.46{1 H,t),7.62(1 H,d),7.70-

7.73(1H,m),7.96(1H.s),8.14(1H,dd),11.00(1H.br)

MS(FAB)m/z:605(MH+)

Example 111

Preparation of 3-[3-[1 -(2-toluoylmethy!)-2-oxo-5-acetyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ure-

idojbenzoic add

Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-acetyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0459] 2-Oxo-3-tert-butoxycartx)nylamino-8-methyi-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine(2.00 g) obtained from

Referential Example 7 was suspended in 1 ,2-dichloroethane(40 ml),acetyl chloride(0.56 ml) and pyridine(0.64 ml) were

added thereto, the mixture was refluxed for 2 hours.Water(1 00 ml) was added, extracted with ethyl acetate.The organic

layer was washed with saturated aqueous sodium bicartx>nate,dried over anhydrous sodium sulfate, the solvent was

evaporated under reduced pressure, and diisopropyl ether was added to the residue for trituration.collected by filtration,

to thereby obtain 1 .33 g of the titled compound.

"'H.NMR(CDCl3)6:

1 .41 (9H.S), 1 .79(3H,s),2.39(3H,s),3.80-3.85(1 H,m),4.52-

4.84(2H.m).5.45(1H.d),6.97(1H,s).7.14(1H.d),7.22(1H,d).7.81(1H.s)

Step 2

Preparation of 1-(2-toluoylmethyl)-2-oxo-3-tert4xJtoxycarbonylamino-5-acetyi-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben-

zodiazepine

[0460] 2-Oxo-3-tert-butoxycarbonylamino-5-acetyl-8-methyl-1 ,3.4,5-telrahydro-2H-1 ,5-benzodiazepine(1 .30 g) was

suspended in toluene(18 ml).2-bromo-2 '
- methylacetophenone(1.00g),1N aqueous sodium hydroxide(9 ml) and tetra

n-butylammonium bromide(20 mg) were added thereto, and the mixture was stirred for 2 hours at room tempera-

ture.The reaction mixture was weakly addified with 1 N hydrochloric acid, extracted with methylene chloride.The organic

layer was washed with saturated aqueous sodium bicartx)nate.dried over anhydrous sodium sulfate, the solvent was

evaporated under reduced pressure.Diisopropyl ether was added to the residue for trituration.collected by filtration, to

thereby obtain 1 .45 g of the titled compound(Yield:79.7%).

1H-NMR(CDCI3)5:

1.40(9H,s).1.89(3H,s).2.38(3H,s),2.47(3H.s).3.70-3.80(1H,m).4.51-

4.60(2H.m).5.00(1H,d),5.20(1H.d) ,5.47(1 H,br5).7.06(1H,s),7.12(2H,s).7.26-7.32(2H,m).7.43(1H.t).7.73(1 H.d)

134
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Step 3

Preparation of 1 -(2-toIuoy!melhyI)-2-oxo-3-amino-5-acetyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .S-benzodiazepine

5 [0461 J 1 -(2-ToluoylrnethyO-2-oxo-3-tert-butoxycarbonylarnirio-5-acetyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .S-benzodi-

azepine(1.00 g) was suspended in 4N HCI-dioxane(10 ml), the suspension was stirred for one hour at 50*'C. The reac-

tion mixture was concentrated under reduced pressure, the residue was dissolved in water, washed with diethyl

ether,alkalified with saturated aqueous sodium bicartwnate.and extracted with methylene chloride. The organic layer

was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, to therdsy obtain ^0
70 mg of the titled compound(Yield:1 00%).

^H-NMR(CDCl3)6:

1.61(2H.brs),1.85(3H.s).2.39(3H,s),2.50(3H.s).3.60-

376(2H.m),4.54(1H,t).4.97(1H,d),5.21(1H,d),7.04(1Ks).7.09(2H.s)7.30(2H.t),7.4 4(1H,t).7.76(1H.^

15

Step 4

Preparation of 1 -[1-(2-toluoylmethyl)-2-Qxo-5-acetyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-

ethoxycarbonylphenyl)urea

20 '

[0462] Ethyl 3-aminobenzoate(386 mg) was dissolved in tetrahydrofuran(60 ml).under ice-cooling triphosgene(233

mg) was added. triethylamine(201 m-0 was added thereto five times every 3 minutes.a solution of 1-(2-toluoyImethyI)-2-

oxo-3-amino-5-acethyI-8-methyl- 1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine(777 mg) in tetrahydrofuran(1 8 ml) was sub-

sequently added, and the mixture was allowed to come to room temperature and stirred for 4 hours.The reaction mix-

25 ture was concentrated under reduced pressure,water(50 ml) was added, and extracted with methylene chloride.The

organic layer was successively washed with IN hydrochloric acid and saturated aqueous sodium bicartx>nate,dried

over anhydrous sodium sulfate.and the solvent was evaporated under reduced pressure, to thereby obtain 670 mg of

the titled connpound.

30 ^H-NMR(CDCl3)6:

1.34(3H.t).2.00(3H,s).2.33(3H,s).2.40{3H,s).3.83(1H,dd),4.32{2H,q),473-4.98(3H,m),5.40(1H,d).a

7.38(7H.m).7.61-7.76(3H,m).7.90(1H.t),8.25(1H.s)

Step 5

35

Preparation of 3-(3-[1 -(2-toluoylmethyO-2-oxo-5-acetyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yllure-

idojbenzoic add

[0463] 1 -{1 -(2-Toluoylmethyl)-2-oxo^5-acetyI-8-methyl-1 ,3,4.5-tetrahydrp-2H-1 .5-benzodiazepin-3-yl]-3-(3-ethoxycar-

40 bonylphenyl)urea(670 mg) was dissolved in methanol(32 ml).aqueous lithium hydroxide monohydrate(253 mg) solu-

tion(16 ml) and tetrahydrdfuran(16 ml) were added, and the mixture was refluxed for 45 minutes, the reaction mixture

was concentrated under reduced pressure, the residue was dissolved in water(150 mO.the solution was washed with

diethyl ether.addified with 1N hydrochloric acid, and extracted with methylene chloride.The organic layer was washed

with saturated brine, dried over anhydi-ous magnesium sulfate, the solvent was evaporated under reduced pres-

45 sure,diisoproryl ether was added to the residue for trrturation.collected by filtration, to thereby obtain 370 mg of the titled

compound.

Melting point:184-187*'C

"'H-NMR(CDC!3)6:

50 1.92(3H.s).2.40(3H,s),2.44(3H.s).3.76(1H,dd).4.65(1H,t),4.84{1H.dd).4.93(1H. d),5,30(1 H.d). 7.1 0-

7.43(10H.m),7.60(1 H,d),7.76(1 H.m).7.88(1 H,s).12.83(1 H,br)

I R(KBr)cm-^ :3376, 1 7 1 3, 1 647. 1 608. 1 560, 1 221 ,756

MS(FAB)m/z:529(MH*)
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Example 112

Preparation of 3-[3-[1 -(2-to!uoylmethyO-2-oxo-5-(3-methyI-2-butenoyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yqureido]benzoic acid

Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylannino-5-{3-methyl-2-butenoyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzodi-

azepine

[0464] 2-Oxo-3-tert-butoxycartx)nylamino-8-methyi-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazeplne(2.00 g) obtained from

Referential Exanaple 7 was suspended in 1 .2-dichloroethane(40 m0.3,3-dlmethylacryloyl chloride(941 mg) and pyrid-

ine(626 mg) were added, the mixture was refluxed for one hour.The reaction mixture was allowed to cool.water(100 ml)

was added, and extracted with ethyl acetate.The organic layer was washed with saturated aqueous sodium bicarbo-

nate.dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. Isopropylether was

added to the residue for trituration.collected by filtration, to thereby obtain 1 .62 g of the titled compound.

^H-NMR(CDCl3)6:

1.41{9H,s),1.67(3H.s),2.10(3H.s).2.39(3H,s),3.99(1H,dd),4.42- . .

4.57(2H.m).5.20(1H,brs),5.47(1H,d).6.96(1H,s),7.03(2H.s),a27(1H,br)

Step 2

Preparation of 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycartx)nylamino-5-(3-methyl-2-butenoyl)-8-methyl-1 .3,4,5-tetrahy-

dro-2H-1 ,5-benzodiazepine

[0465] 20xo-3-tert4>utoxycarbonylamino-5-(3-methyl-2-butenoyl)-8-methyl-1,3,4,5-tetrahydro-2H-1.^^^

azeplne(1.54 g) was suspended in to]uene(22 ml),2-bromo-2' -methylacetophenone(1.05 g), IN aqueous sodium

hydroxide(1 1 mQ and tetra n-butylammonium bromide(25 mg) were added, and the mixture was stinted for 4 hours at

room tenrperature.The reaction mixture was acidified with IN hydrochloric acid, extracted with methylene chloride.The

organic layer was washed with saturated aqueous sodium bicartx>nate,dried over anhydrous sodium sulfate, the solvent

was evaporated under reduced pressure, and the residue was purified by silica gel column chromatography(chloro-

form:ethyl acetate=10:1), to thereby obtain 2.26 g of the titled compound(Yield:100%).

^H-NMR(CDCl3)6:
' 1.40(9H,s).1.68(3H,s).2.13(3H,s),2.36(3H.s).2.49(3H.s).3.86(1H,dd),4.39(1H,t ).4.56-

4.63(1H,m),4.94(1H,d),5.17(1H,d),5.28{1H,brs),5.50(1H,d),7.01-7.04(3H,m),7.26-

7.31{2H,m).7.42(1H,t),7.72{1H.d)

Step 3

Preparation of 1-(2-toIuoylmethyI)-2-Qxo-3-amino-5-(3-methyl-2-butenoyl)-8-methyI-1,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine

[0466] 1 -(2-Toluoy1methyl)-2-oxo-3-tert43Utoxycartx)riylanaino-5-(3-methyl-24xitenoyO-8-methyl-^ ,3,4,5-tetrahydro-

2H-1,5-benzodiazepine(1.00 g) was suspended in 4N HCl-droxane(10 ml), the suspension was stirred for one hour at

50''C.The reaction mixture was concentrated under reduced pressure, the residue was dissolved in water, the solution

was washed with diethyl ether, alkalified with saturated aqueous sodium bicarbonate.and extracted with methylene

chloride.The organic layer was dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced

pressure, to thereby obtain 694 mg of the titled compound(Yield:86.5%). -

^H-NMR(CDCl3)6:

1.68(3H,s),1.89(2H,br).2.13(3H.s),2.37(3H.s).2.52(3H,s),3.68-

3.78(2H,m).4.42(1H,t),4.77(1H.d),5.25{1H,brs),5.34{1H.d),7.02-7.14(3H,m).7.27-

7.32(2H,m),7.43(1 H.t),7.75(1 H.d)
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Step 4

Preparation of 141-(2-toluoyImethyl)-2-oxo-5-(3-methyI-2-butenoyl)-8-methyI-1,3,4,Metrahydro-2H-1,5-b

a2epin-3-yll-3-(3-ethoxycarbonylphenyI)urea

5

[0467] Ethyl 3-aminoben2oate(290 mg) was dissolved in tetrahydrofuran(60 ml),under ice-cooling triphosgene(175

mg) was added,triethylarTtine(151 was added thereto five times every 3 minutes.a solution of 1 -(2-toluoylmethyI)-2-

oxo-3-arriino-5-{3-methyl-2-butenoyO-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine(647 mg) in tetrahydrofuran(5

ml) was subsequently added, and the mixture was allowed to come to room temperature and stin-ed for 2 hours and 40

70 minutes.The reaction mixture was concentrated under reduced pressure, water was added, and extracted with methyl-

ene chloride.The organic layer was successively washed with 1N hydrochloric acid and saturated aqueous sodium

bicartxjnate, dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, and the residue

was purified by silica gel column chronnatography(chloroform:ethyi acetate=5:1). to thereby obtain 373 mg of the titled

compound.

15

Step 5

Preparation of 3-[3-{1 -(2-toluoyimethyl)-2-oxo-5-(3-methyl-2-butenoyl)-8-methyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodi-

asepin-3-yl]ureido]benzoic add

20

[0468] 1 -[1 -(2-Toluoylmethyl)-2-oxo-5-(3-methyl-2-butenoyO-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yQ-

3-(3-ethoxycarbonylphenyl)urea(340 mg) was dissolved in methanol(16 mi),aqueous lithium hydroxide monohy-

drate(120 mg) solution(8 ml) and tetrahydrofuran(8 ml) were added, and the mixture was refluxed for 50 minutes.The

reaction mixture was concentrated under reduced pressure, the residue was dissolved in water(150 ml), the solution

25 was washed with diethyl ether,acidified with IN hydrochloric add, and extracted with methylene chloride.The organic

layer was washed with saturated brine, dried over anhydrous magnesium sulfate, the solvent was evaporated under

reduced pressure, and diisoproryl ether was added to the residue for trituration.collected by filtration, to thereby obtain

223 mg of the titled compound(Yield:68.8%).

30 Melting point:240-242''C

^H-NMR(DMSO-d6)6:

1.63(3H,s).2.04(3H.s).2.36{3H,s).2.37(3H.s),3.64(1 H.m).4.34(1H,t) .4.55(1 H.m).

5.26(1H.s).5.35(1H,s),6.78(1H.d),7,14-7.18{2H.m).7,31-7.37(4H,m),7.45-

7.53(4H.m),7.91{1H.d).8.01(1H.s).9.03(1H,s).12.80(1H,br)

35 MS(FAB)m/z:569(MH*)

Example 113

Preparation of 3-[3-[1 -(2-toIuoylmethyl)-2'Oxo-5-(furan-2-ylcaitK)nyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzodi-

40 azepin-3-yOureido]benzoic acid

Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-(furan-2-ylcartx}nyl)-8-methyl-1.3.4,5-tetrahydro-2H-1 ,5-benzodl-

45 azeplne

[0469] 2-Oxo-3-tert-butoxycarbonylamino-8-methyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodia2epine(2.00 g) obtained from

Referential Example 7 was suspended in 1 ,2-dichloroethane(40 ml),2-furancartDonyl chloride(1.05 g) and pyridine(626

mg) were added thereto, the mixture was refluxed for 2 hours.Water(100 ml) was added to the reaction mixture,

50 extracted with ethyl acetate.The organic layer was washed with saturated aqueous sodium bicarbonate, dried over

anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, and diisopropyl ether was added to the

residue for trituration.collected by filtration, to thereby obtain 2.15 g of the titled compound(Yield:77.4%).

^H-NMR(CDCl3)6:

55 1 .42(9H,s).2.39(3H,s),4.09(1 H.dd),4.46(1 H,t),4.60-4.68(1 H.m).5.49{1 H.d),5,99(1 H.br),6.23{1 H.dd).6.98-

7.03(3H.m),7.26(1 H.m).7.69(1 H.s)
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Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbony)amino-5-(furan-2-ylcailDonyQ-^^

dro-2H-1 ,5-benzodiazepine

[0470] 2-Oxo-3-tert-butoxycaitK)rtylamino-5-(furan-2-ylcart)onyI)-8-met^^ .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine(1.50 g) was suspended in toluene(20 mI),2-bronTO-2' -methyIacetophenone{995 mg), IN aqueous sodium

hydroxide (10 ml) and tetra n-butylammonium bromide(20 mg) were added.and the mixture was stirred for 2 hours at

room temperature.The reaction mixture was weakly acidified with IN hydrochloric acid, and extracted with methylene

chloride.The organic layer was washed with saturated aqueous sodium bicartx)nate,dried over anhydrous sodium sul-

fate, the solvent was evaporated under reduced pressure, and the residue was purified by silica gel column chromatog-

raphy(chloroform:ethyl acetate=20:1), to thereby obtain 1 .55 g of the titled compourKi(Yield:76.9%).

^H-NMR(CDCl3)6:

1 .41(9H,s).2.38(3H.s).2.51 (3H.s).4.05-4.1 4(1 H,m).4.1 8(1 H,t),4.65-

4.77(2H.m),5.38(1H,d),5.57(1 H.d).6.12(1 H.br).6.24(1H.brs).6.98(2H,s),7.1 1(1 H,s), 7.26-

7.30(3H,S).7.42(1 H;t).7.75(1 H,d)

Step 3

Preparation of 1 -(2-toluoy!methyl)-2-oxo-3-amino-5-(furan-2-ylcarbonyI)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben20di-

azepine

[0471 ] 1 -(2-ToIuoylmethyl)-2-oxo-3-tert4)utoxycartK)nylamino-5-(furan-2-ylcaitK)nyI)-8-methyl-1 .3,4

1,5-benzodiazepine(1.00 g) was dissolved in 4N HCI-dioxane(10 ml).the solution was stirred for one hour at 50**C.The

reaction mixture was concentrated under reduced pressure, the residue was dissolved in water, the solution was
washed witii diethyl ether.alkalified with saturated aqueous sodium bicarlxjnate,and extracted witii methylene chlo-

ride.The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure,

to thereby obtain 875 mg of the titied conpound(Yield:1 00%).

^H-NMR(CDCl3)6:

2.20(3H,s).2.27(3H.s),2.30(2H.br).4.40-4.47(1H.m).4.52-

4.58(1H,m),5.02(1H,d),5.14(1H.t),5.29(1H.d).6.15(2H,brs),6.84(1H,d),6.94(1H,d).7. 06(1H,d),7.16-

7.25(4H.m),7,75(1H,d)

Step 4

Preparation of 1 -[1-(2-toluoylmethyl)-2-oxo-5-(furan-2-ylcartx)nyl)-8-methyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepin-

3-yn-3-(3-etiioxycartx)nylphenyI)urea

[0472] Ethyl 3-aminobenzoate(373 mg) was dissolved in tetrahydrofuran(60 mi),under ice-cooling triphosgene(225

mg) was added,trietiTyIamine(194 ^1) was added thereto five times every 3 minutes.a solution of 1-(2-toluoylmethyl)-2-

oxo-3-amino-5-(furan-2-ylcarlx)nyl)-8-methyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine(856 mg) in tetrahydrofuran(15

ml) was added thereto, the mixture was allowed to come to room temperature and stirred overnightThe reaction mix-

ture was concentrated under reduced pressure,water(50 ml) was added to the residue.extracted with methylene chio-.

ride.The organic layer was dried over anhydrous sodium sulfate, the solvent was e/aporated under reduced

pressure.and the residue was purified by silica gel column chromatography(chloroform:ethyl acetate=10:1), to thereby

obtain 447 mg of the titled compound.

^H-NMR(CDCl3)5:

1 .35(3H,t),2.36(3H,s).2.41 (3H,s),4.05-4. 1 3(1 H,m),4,34(2H.d),4.73(1 H.t),4.91 (1 H,d),5.01 -

5.11(1H.m),5.20(1H,d).5.78(1H,brs),6.19-6.21(1H,m).6.65(1H,d),7.05-7.36(7H;m),7.41(1H,d),7.6^^

7.70(2H.m),7.78(1H,d),7.89(1H,brs),7.94(1H.t)
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Steps

Preparation of 3-[3-[1-(2-toluoylmethyl)-2-oxo-5-(furan-2-ylcarbony!)-8-methyi-1 .3.4.5-tetrahydro-2H-1.5-benzodi-

azepin-3-yl]ureido]beruoic acid

5

[04731 1-[1-(2-ToluoylmethyO-2-oxo-5-(furan-2-ylcarborTyO-8-methyl-1.3,4,5-tetrahyc^

(3-ethoxycarbony1|:^enyl)urea(429 mg) was dissolved in methanoI(22 mI),aqueous lithium hydroxide monohydrate(148

mg) solution(1 1 ml) and tetrahydrofuran(1 1 ml) were added.arid the mixture was refluxed for one hour.The reaction mix-

ture was concentrated under reduced pressure, the residue was dissolved in water(150 ml), the solution was washed
10 with diethyl ether.acidified with 1 N hydrochloric acid, and extracted with methylene chloride.The organic layer was

washed with saturated brine, dried over anhydrous magnesium suHate.arxJ the solvent was evaporated under reduced

pressure. Isoprory! ether was added to the residue for trituration.collected by filtration, to thereby obtain 237 mg of the

titled compound.

15 Melting points 1 9-22rC
^H-NMR(CDCl3)6:

2.40(3H.s).2.45(3H.s).4.08(1H,m),4.50(1H.t) .4.79(1 H,d).4.92-

5.01(1H,m).5.29(1H.d),6,03(1H,br).6.25(1H,brs).6.76(1H.d).7.04(2H.s).7.13(1H.s). 7.25-7.31{4H.m).7.38-

7.44(1 H,m).7.61 (1 H.d). 7.73-7.81 (2H,m).7.88(1 H.t).8.68(1 H.s). 1 1 .60(1 H.br)

20 MS(FAB)m/z:581(MH*)

Example 114

Preparation of 3-[3-[1-(furan-2-yl)cartx)nylmethyl-2-oxo-5-pivaloyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepin-

25 3-yl]ureido]benzoic add

Step 1

Preparation of 1-(furan-2-yl)carbonylmethyl-2-oxo-3-tert-butoxycartx)nylamino-5- pivaloyl-8-methyl-1 .3.4,5-tetrahydro-

30 2H-1,5-benzodiazepine

[0474] 60% Sodium hydride(320 mg) was suspended in tetrahydrofuran(30 ml).under ice-cooling 2-oxo-3-tert-butox-

ycarbonylamino-5-pivaloyl-8-methyl-1.3.4,5-tetrahydro-2H-1,5-benzodiazepine(2.00 g) obtained from Step 1 of Exam-

ple 89. and the mixture was stirred for 30 minutes.Bromomethyl(furan-2-yl)ketone(1.89 g) was added dropwise

35 thereto.stirred for 2 hours at room temperature.The reaction mixture was concentrated under reduced pres-

sure,water(100 ml) and ethyl acetate(100 ml) were added.and separated into aqueous layer and organic layer.The

aqueous layer was acidified with IN hydrochloric acid.extracted with ethyl acetate.The extract was conrtbined with the

former organic layer.The combined extract was washed with saturated brine.dried over anhydrous magnesium sul-

fate.subsequentiy.purified by silica gel column chromatography(ch[oroform:ethyl acetate-10:1). to thereby obtain 550

40 mg of the titled compound.

''H-NMR(CDCl3)6:

1 .03(9H.s).1.39(9H.s).2.36(3H.s).3.90(1 H,dd).4.24(1 H.t).4.39(1 H.d).4.52(1 H.m

).5.47(1H,d).5.56(1H.d).6.62(1H.dd).7.07-7.14(3H.m),7.37(1H.d).7.64(1H.d)

45

Step 2

Preparation of 1 -(furan-2-yl)cart)onylmethyl-2-oxo-3-amino-5-pivaloyl-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-l)enzodi-

azepine

50

[0475] 1-(Furan-2-yOcar1x)nylmethyl-2-oxo-3-tert45utoxycartK)nylamino-5-pivaloyl-8-methyl-1.3,4.5-tetrahydro-^

1 ,5-benzodiazepine(1 .00 g) was suspended in ethanol(10 ml).concentrated hydrochloric acid(2 ml) was added.and the

mixture was stirred for one hour at SO'^C.The reaction mixture was concentrated under reduced pressure, the residue

was dissolved In etheyl acetate.successively washed with saturated aqueous sodium bicarbonate and saturated

55 brine.and dried over anhydrous magnesium sulfate.The solvent was evaporated under reduced pressure.diethyl ether

was added to the residue for trituration, collected by filtration, to thereby obtain 373 mg of the titled compound.

^H-NMR(CDCl3)6:
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1.02(9H.s),2.37(3H.s).2.38(2H,br).3.77(2H,m),4.30-4.38(lH,m).4.35(1H,d),5.65(lH,c0.6.62(1H,^^^

7.1 5(3H,m).7.38(1 H,d).7.65(1 H.d)

Steps

Preparation of 1 -[1-(furan-2-yI)carbonyimethyl-2-oxo-5-pivaloyl-8-methyI-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]-3-(3-ethoxycartx)nylpheny!)urea

[0476] Ethyl 3-aminobenzoate(171 mg) was dissolved in tetrahydrofuran(20 ml), under ice-cooling triphosgene(104

mg) was added, triethylamine(90 jil) was added thereto five times every 3 minutes,a suspension of 1 -{furan-2-yl)carb-

onyimathyl-2-Qxo-3-amino-5-pivaloyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine{362 mg) in tetrahydro-

furan(10 ml),and the mixture was allowed to come to room temperature and stirred for 2 hours.The reaction mixture was

concentrated under reduced pressure.water(50 ml) was added to the residue,and extracted with methylene chlo-

ride.The organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, the solvent was evapo-

rated under reduced pressure, and the residue was purified by silica gel column chromatography(chloroform:ethyl

acetate=9:1), to thereby obtain 192 mg of the titled compound.

^H-NMR(CDCl3)6:

1.04(9H,s),1.36(3H,t).2.38{3H,s),3.94(1H,dd).4.30-4.46(2H,m),4.34(2H.q).4.78-

4.85(1 H,m).5.60(1H,d).6.02(1 H,d).6.59(1 H,dd)J.02-7.19(4H.m).7.26-7.33(1 H.m)7.36(1 H,dd).7.58-

7.69(3H,m).7.90(1H,t)

Step 4

Preparation of 3-[3-[1 -(furan-2-yl)carbonylmethyl-2-oxo-5-pivaIoyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-

3-yl]ureido]benzoic add

[0477] 1-[1 -(Furan-2-yl)carbonylmethyt-2-oxo-5-pivaIoyl-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-

(3-ethoxycart>onyIphenyl)urea(187 mg) was dissolved in methano!{8.8 ml),aqueous lithium hydroxide monohy-

drate(68.3 mg) solution(4.4 ml) and tetrahydrofuran(4.4 ml) were added, the mixture was refluxed for one hour.The

reaction mixture was concentrated under reduced pressure, the residue was dissolved in water(50 ml), the solution was

washed with diethyl ether,acidrfied with 1N hydrochloric acid, and extracted with methylene chloride.The organic layer

was dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, and diisoproryl

ether was added to the residue for trituration.collected by filtration, to thereby ob^tain 110 mg of the titled compound.

Melting point:202-204*'C

^H-NMR(CDCl3)6:

1 .04(9H,m),2.37(3H,s),3.90(1 H.dd),4.32(1 H.t).4.45(1 H.d).4.75-

4.82(1 H,m),5.51 (1 H,d),6.55(1 H,d),6.62(1 H,dd),7.06(1 H,s) ,7.09-7. 1 8(2H,m),7.27(1 H,t).7.33-

7.35(2H.m),7.61(1H.d),7.65-7.66(1H,m),7.80(1H,d),7.84(1H.m).a58(1H,s)

IR(KBr)cm-'' :3389,1 702,1641 ,1555

Example 115

Preparation of 3-[3-[1 (2-toluoylmethyl)-2-oxo-5-cyclohexylcarbonyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureido]benzoic acid

Stepi

Preparation of 2-oxo-3-tert-butoxycart>onylamino-5-cydohexylcarbonyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine

[0478] 2-Oxo-3-tert-butoxycartx)nylamino-8-methyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine(2.00 g) was sus-

pended in 1,2-dichloroethane(20 ml),cyclohexylcarbonyl ch!oride(1.21 g) and pyridine(652 mg) were added.and the

mixture was refluxed for 1 hour and 30 minutes.Water(1 00 ml) was added to the reaction mixture,extracted with meth-

ylene chloride.The organic layer was washed with water.dried over anhydrous magnesium sulfate, the solvent was

evaporated under reduced pressure, and n-hexane was added to the residue for trituration,collected by filtration,to

thereby obtain 2.04 g of the titled compound(Yield:74.2%).
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^H-NMR(CDCl3)6:

0.86-1.73(10H.m),1.41(9H,s).2.00(1H.m),2.40(3H.s),3.74-3.78(1H,m).4.52- -

4.55(2H.m).5.40{1H.m).6.95{1H,s).7.10(2H,s).7J6(1H,d)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert4xjtoxycart)onylarTtirio-5-cyclohexylc^^

dro-2H-1 ,5-benzodiazepine

[0479] 2-Oxo-3-tert-butoxycarlK)nylarnirio-5H;yclohexyIcartx)nyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine(2.00 g) was susperxJed in toluene(28 ml), 2-bromo-2' -methyIacetophenone(1 .28g), 1N aqueous sodium

hydroxide(14 ml) and tetra n-butylammonium bromide(20 mg) were added.and the mixture was stirred for 2 hours at

room temperature.The reaction mixture was acidrfied with 1 N hydrochloric acid.extracted with ethyl acetate.The organic

layer was successively washed with saturated aqueous sodium bicarbonate and saturated brine.dried ever anhydrous

magnesium sulfate, the solvent was evaporated under reduced pressure,and diisopropyl was added to the residue for

trituration.collected by filtration, to thereby obtain 2,15 g of the titled compound(Yield:80.7%).

^H-NMR(CDCl3)6:

0.94-1 .81 (1 0H.m).1 .40(9H.s),2.1 3-2. 1 7(1 H.m),2.39(3H.s).2.51 (3H,s),3.79(1 H,dd),4.48(1 H,t).4.52-

4.61 (1 H.m),4.81 (1H,d),5.27(1 H.d).5.48(1 H.d).7.07-7.34(5Km).7.44(1 H.t)J.76(1 H.d)

Steps

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-amino-5-cyclohexylcartx)nyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .S-benzodi-

azepine

[04801 1 -(2-Toluoylmethyl)-2K>xo-3-tert-butoxycart>onylamino-5-cydohexylcart)onyl-8-met^ .3,4.5-tetrahydro-2H-

1,5-benzodlazepine(1.00 g) was suspended in 4N HCI-diQxane(10 ml), the suspension was stirred for one hour at

50°C:The reaction mixture was concentrated under reduced pressure, the residue was dissolved In methylene chlo-

ride(100 ml), the solution was successively washed with saturated aqueous sodium bicart>onate and saturated

brine.and dried over anhydrous sodium sutfate.The solvent was evaporated under reduced pressure,a mixed solvent of

n-hexane and diisopropyl ether was added to the residue for trituration.collected by filtration, to thereby obtain 700 mg
of the titled compound(Yield:86.2%).

""H-NMRCCDCyS:

0,88-1.73(12H,m).2.13(1H,m).2.40(3H.s).2.55(3H,s).3.60-

3.67(2H,m),4.48(1H,t),4.59(1H,d),5.45(1H,d),7.04(1H.s),7.10(1H.d),7.12(1H,d),7.3 2(2 H,t),7.45(1 H.t), 7.79(1 H,d)

Step 4
,

Preparation of 1-[1-(2-toluoylmethyl)-2-axo-5-cyclohexyicarbonyl-8-methyl-1,3.4,5-tetrahydro-2H-1,5-benzo^

yf]-3-(3-ethoxycart»onylphenyl)urea

[0481] Ethyl 3-aminoben2oate(252 mg) was dissolved in tetrahydrofuran(40 ml), triplx)sgene(152 mg) was added

under ice-cooling.subsequently, triethylamine(132 ^l) was added five times every 3 minutes,a solution of 1 -(2-totuoyl-

methyl)-2-oxo-3-amino-5-cyclohexylcartx)nyl-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodia2epine(600 mg) in tetrahy-

drofuran(20 ml).and the reaction mixture was allowed to come to room temperature and additionally stirred for 2

hours.The reaction mixture was concentrated under reduced pressure.water(50 ml) was added to the residue, extracted

with methylene chloride.The organic layer was washed with saturated brine.dried over anhydrous sodium sulfate, the

solvent was e^^aporated under reduced pressure.and the residue was purified by silica gel column chromatography(n-

hexane:ethyl acetate=2:1), to thereby obtain 500 mg of the titled compound .

^H-NMR(CDCl3)6:

1 .06-1 .84(10H,m),1 .35(3Hit),2.23(1 H,m),2.39(3H.s).2.44(3H,s),3.84(1 H,dd).4.34(2H,dd), 4.59(1 H,t),4.84-

4.91(1H,m),4.88(1H,d),5.26(1H.d),6.34(1H.d),7.06(1H,s),7.14-

7.31(5H.m).7.38(1H,t).7.67(3H,t),7.79(1H,brs).7.92(1H,s)
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St^S

Preparation of 3-[3-[1 -(2-toIuoylmethyl)-2-oxo-5-cyclohexylcart>onyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1.5-benzodi-

a2epin-3-yl]ureido]ben2oic acid

[0482] 1-11 -(2-Toluoylmethyl)-2-oxo-5-cyclohexyIcarbonyl-8-methyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodia2epin-3-yf]-3-

(3-ethoxycartx)nylphenyl)urea(500 mg) was dissolved in methanol (24 ml).aqueous lithium hydroxide monohydrate(168

mg) solution(12 ml) and tetrahydrofuran(12 ml) were added, and the mixture was reftuxed for 30 minutes.The reaction

mixture was concentrated under reduced pressure, the residue was dissolved in water(50 ml), the solution was washed

with diethyl ether, acidified with IN hydrochloric acid, and extracted with methylene ch!oride(50 ml).The organic layer

was washed with saturated brine, dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced

pressure, and isoproryl ether was added to the residue for trrturation.cotlected by fntration. to thereby obtain 240 mg of

the titled compound.

Melting point: 1 83-1 85**C

^H-NMR(CDCl3)6:

0.97-1 .79(10H.m),2.10-2.30(1 H,m),2.41 (3H.s),2.48(3H,s),2.59(1 H.t).3.77(1 H,dd),4.53(1 H,t).4.77-

4.87(1H,m),4.92(1H,d).5.23(1H,d).6.67(1H.d),7.10(1H.s),7.16(2H.s),7.24-7.35(3H.m),7.42-

7.47(1 H,m),7.59(1 H,d),7.77(2H.t).7.88(1 H.s).8.71 (1 H.s)

MS(FAB)m/z:597(MH*)

Example 116

Preparation of 3-[3-[1 -(2-toluoylmethyO-2-oxo-5-cyclohexyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .5-ben2odiazepin-3-

yl]ureido]benzoic acid

Step 1

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(2-cyclohexen-1-yl)-8-methyl-1 .3,4,5-tetrahy-

dro-2H-1 ,5-benzodia2epine

[0483] 2-Oxo-3-tert-butoxycarbonyIamino-5-(2-cyclohexen-1 -yl)-8-methyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodi-

azepine(1.05 g) obtained from Step 1 of Referential Example 10 was dissolved in toluene(14 ml),2-bromo-2* -methylac-

etophenone(723 mg), 1N aqueous sodium hydrQxide(7 ml) and tetra n-butylammonium bromide(20 mg) were added,

and the mixture was stirred overnight at room tennperature.The reaction mixture was separated into organic layer and

aqueous layer, the organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under

reduced pressure, and the residue was purified by silica gel column chromatogi^aphy(n-hexane:ethyl acetate=5:1). to

thereby obtain 557 mg of the titled compound.

^H-NMR(CDCl3)6:

1.40(9H.s),1.63-2.05(6H,m).2.26(3H.s),2.50-2.52(3H,s).3.13-3.26(1H.m).3.63-3.75(1H,m).3.73-3.96(1H.m).4.47-

4.56(1H.m).4;63(1H,dd).5.32(1H.t).5.54(1H,d),5.61-5.90(2H,m).6.91(1H.s).6.93-7.13{2H.m),7.23-

7.29(2H.m),7.37-7.43(1H,m).7.68-7.71(1H.m)

St^2

Preparation of 1-(2-toluoylmethyl)-2-oxo-3-tert-txrtoxycarbonylamino-5-cyclohexyl-8-methyl-1 .3,4.5-tetrahydro-2H-1 .5-

benzodiazepine

[0484] 1 -(2-Toluoylmethyl)-2-oxo-3-tert-butoxyGanx)hylamino-5-(2-cyclohexen-1 -yl)-8-methyl-1 ,3,4,5-tetrahydro-2H-

1,5-benzodia2epine(0.30 g) was dissolved in methanol(10 ml).10% palladium carbon(0.10 g) was added, the mixture

was stirred for 2 hours under hydrogen atmosphere.Palladium carbon was removed by filtration, the filtrate was concen-

trated under reduced pressure, to thereby obtain 0.29 g of the titled compound(Yie}d 96%).

^H-NMR(CDCl3)6:

1 .21 -2.09(1 9H,m),2.27(3H.s).2.52(3H.s).3. 1 1 -3.29(2H.m). 3.50-3.58(1 H,m),4.44-

4.61(2H.m).5.37(1H,d).5,56(1H,brd).6.92-7.74(7H.m)
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Step 3

Preparation of 1-(2-toluoylmethyi)-2-oxo-3-amino-5-cyclohexyl-8-methyl-1 ,3.4.5-tetrahydro-2H-1 .S-benzodiazepine

5 [0485] 1 -(2-ToluoyImethyO-2-oxo-3-tert-butoxycarbony!arnino-5-C7dohexyl-8-meth^ .3,4,5-tetrahydro-2H-1 .5-ben-

2odiazepine(0.28 g) was dissolved in 4N HCI-dioxane{5 ml).the solution was stirred for one hour at 60°C.The reaction

mixture was concentrated under reduced pressure, the reskjue was neutralized with saturated aqueous sodium bicar-

bonate,and extracted with methylene chloride.The organic layer was dried over anhydrous sodium sulfate, the solvent

was evaporated under reduced pressure, to thereby obtain 0.22 g of the titled conpound(YieId:100%).

10

^H-NMR(CDCl3)6:

1.22-2.09(10H.m),2.28(3H,s).2,55(3H.s).3.12-3.39(3H,m).3.62(3H,br).4.47(1H.d),5.51(1H,d),6.91-^^

Step 4

15

Preparation of 141-(2-toluoylmethyl)-2KJxo-5-cyclohexyIn8-methyt-1,3.4.5-tetrahydro-2H-1,5-ben20diazepin-3-y^

ethoxycarbonylphenyl)urea

[0486] Ethyl 3-aminobenzoate(1 00 mg) was dissolved in tetrahydrofuran(5 ml), the solution was cooled on ice.triphos-

20 gene(65 mg) was added thereto at internal temperature S^'C, triethylamine(220 n\g) was added thereto at 3 minutes

intervals, the mixture was allowed to come to room temperature and stinred for 10 minutes.A solution of 1-(2-toIuoylme-

thyl)-2-oxo-3-amino-5;Cyclohexyl-8-methyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine(820 mg) In tetrahydrofuran(5 ml)

was added.additionaliy stirred for one hour.Water was added to the reaction mixture, extracted with methylene chlo-

ride.The organic layer was successively washed with water and saturated brine, dried over anhydrous sodium sulfate,

25 the solvent was evaporated under reduced pressure, the residue was purified by silica gel column chromatography(n-

hexane:ethyl acetate=3:1), to thereby obtain 265 mg of the titled compound{Yield 81%).

^H-NMR(CDCl3)6:

1.18- 1.96(13H,m),2.28(3H,s),2.46(3H,s),3.09-3.18(1H,m),3.34-3.41(1H,m).3.55-

30 3.61(1H.m),4.30(2H.q),4.72(1H.d).4.75-4.86(1H,m).5.39(1H.d).6.51(1H.brd),6.93-7.93(12H,m)

Step 5

Preparation of 3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-cycIohexyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

35 yl]ureido]benzoic acid

[0487] 1 -[1 -(2-Toluoylmethyl)-2-oxo-5-cyclohexyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-(3-ethox-

ycartx)nytphenyl)urea(0.26 g) was dissolved in a mixed solvent of tetrahydrofuran(5 ml) and ethanol (5 m[),aqueous lith-

ium hydroxide monohydrate(0.18 g) solution(5 ml) was added, and the mixture was stirred at room tenperature for 3

40 hour.The reaction mixture was concentrated under reduced pressure, the residue was weakly acidified with 1 N hydro-

chloric acid, and extracted with chloroform.The organic layer was successively washed with water and saturated brine.

. the solvent was evaporated under reduced pressure, and diisoproryl ether was added to the residue for.trituration.col-

lected by filtration, to thereby obtain 0.20 g of the titled compound as yellow-white powder(Yield:82%)

45 ^H-NMR(CDCl3)6:

1 . 1 9-2.05(1 0H.m),2.29(3H.s).2.53(3H,s),3. 1 0-3.20(1 H. m),3.34-3.42(1 H.m).3.75-3.8 1 (1 H,m).4.59-

4.75(2H,m).5.41 (1 H.d),6.92-7.75(1 1 H.m).8.24-8.41 (2H,m), 1 1 .02(1 H.br)

Exanrple117

50

Preparation of 5-[3-[1 -(2-toluoylmethyl)-2-oxo-5-(2-thenoyi)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]ureido]-2-methylbenzoic acid

Step 1

55

Preparation of 2-oxo-3-tert-butoxycartx>nylamino-5-(2-thenoyl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 .S-benzodiazepine

[0488] 2-oxo-3-tert-butoxycart)onylamino-8-methyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine(2.0 g) obtained from
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Referential Example 7 was suspended in 1 .2-dichloroethane(20 m!).2-thiophencarbonyl chloride(1.11 g) and pyrid-

ine(0.60 g) were added to the suspension, and the mixture was refluxed for 3 hours.The reaction mixture was allowed

to cool.water was added to the mixture, extracted with chloroform.The organic layer was washed with water and satu-

rated brine, dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure.The residue

5 was purified by silica gel column chromatography(n-hexane:ethyl acetate=2:1 ). to thereby obtain 1 .30 g of the title com-

pound as a light yellow crystal.

^H-NMR(CDCl3)6:

1 .42(9Ks),2.40{3H.s).4.06-4.14(1 H.m).4.44-4.53(1 H,m),4.60-4.67(1 H.m).5.47(1 H.brd).6.79-7^^^

w 7.32(1 H.m).7.48{1H.brs)

Step 2

Preparation of 1 •(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(2-thenoyO-8-methyl-1 .3.4.5-tetrahydro-2H-1 .5-

15 benzodiazepine

[0489] 2-Bromo-2'-methylacetophenone{0.51 g).1N aqueous sodium hydroxide(20 ml), toluene{20 ml) and tetra n-

butylammonium bromide(20 mg) were added to 2-Oxo-3-tert-butQxycarbonylamino-5-(2-thenoyl)-8-methyi-1,3,4.5-tet-

rahydro-2H-1,5-benzodiazepine(0.80 g), the mixture was stirred at room temperature for 4 hours.The reaction mixture

20 was separated into organic layer and aqueous layer, the aqueous layer was extracted with ethyl acetate, the extract was

combined with the former organic layer.TTie combined extract was successively washed with water and saturated brine,

and dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, and the residue

was purified by silica gel column chronratography(n-hexane:ethyl acetate=2:1). to thereby obtain 1 .02 g of the title com-

pound as colorless amorphous(Yield:96%).

25

^H-NMR(CDCl3)6:

1 .42(9H.s).2.39(3H.s).2.52(3H.s),4.07-4.16(1 H.m).4.41 -4.50(1 H,m),4.63-

4.74(2H,m).5.44(1H,d).5.72(1H.brd).6.82-7.77(10H.m)

30 Step 3

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-amino-5-(2-thenoyl)-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-ben2odiazepine

[0490] 1 -(2-To!uoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(2-thenoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-ben-

35 zodia2epine(1 .0 g) was dissolved in 4N HCI-dioxane(10 ml), the mixture was stirred at 60*0 for one hour.The reaction

mixture was concentrated under reduced pressure,neutralized with saturated aqueous sodium bicarbonate.and

extracted with methylene chloride.The organic layer was washed with water and saturated brine, and dried over anhy-

drous sodium sulfate, the solvent was evaporated under reduced pressure, to thereby obtain 0.81 g of the title com^

pound as a light yellow crystal(Yield:100%).

40 .

^H-NMR(CDCl3)5:

1.60(2H,brs),2.39(3H.s),2.57(3H.s).3.85-3.95(2H,m),4.45-4.56(2H.m),5.60(1H.d),6.83-7.80(10H.m)

Step 4

45
.

Preparation of 1 -[1 -(2-toluoylmethyl)-2-oxo-5-(2-thenoyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-.

methQxycarbonyl-4-methylphenyl)urea

[04911 Methyl 2-methyl-5-aminobenzoate(0.37 g) was dissolved in tetrahydrofuran(10 ml), triphosgene(0.22 g) was

50 added at internal temperature S^C, triethylamine(0.95 g) was added thereto over 1 0 minutes, the mixture was stirred at

room temperature for 10 minutes.A solution of 1-(2-toluoylmethyi)-2-oxo-3-amino-5-{2-thenoyl)-8-methyl-1.3,4,5-tet-

rahydro-2H-1,54)en2Odiazepine(0.81 g) in tetrahydrofuran(10 ml) was added, the mixture was stirred at room temper-

ature for one hour.Water was added to the reaction mixture, and extracted with chloroform.The organic layer was

successively washed with water and saturated brine and dried over anhydrous magnesium sulfate, the solvent was

55 evaporated under reduced pressure, and the residue was purified by silica gel column chromatography(chloro-

form:methanol=50:1). to thereby obtain 1.17 g of the title compound as light yellow amorphous(Yield:100%).

^H-NMR(CDCl3)B:
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239(3H.s).2.43(3H.s).2.49(3H.s).3.82(3H.s)A10-4.17(1H,m).4.55-4.65(1H.m).4J5{1H.d),4.9^^

5.07(1 H.m).5.39(1 H.d),6.1 6(1 H.brd).6.82-7.87(1 3H.m)

Step 5

Preparation of 5-[3-I1 -(2-toluoylmethyl)-2-oxo-5-(2-thenoyl)-8-methyi-1 ,3,4.5-tetrahydro-2H-1 .5-benzodia2epin-3-

yl]ureido]-2-methylbenzoic acid

[0492] 1 -[1 -(2-toIuoylmethyO-2-axo-5-(2-thenoyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yO-3-(3-meth-

oxycartDonyI-4-methylphenyI)urea(0.70 g) was dissolved in a niixed solvent of tetrahydrofuran(10 rnS) and methanol (10

mI).aqueous lithium hydroxide hydrate(0.23 g) solution(10 ml) was added.and the mixture was stirred at room temper-

ature for 3 hours. The reaction mixture was acidified with 1 N HO and extracted with chioroform.The organic layer was

washed with water and saturated brine^dried over anhydrous sodium sulfate.and the solvent was evaporated under

reduced pressure.The residue was purified by silica gel column chromatography(chloroform:methanol=30:1). to

thereby obtain 224 mg of the title compound as a white crystal.

Melting point:1 92-1gS^C

^H-NMR(DMSO-d6)5:

2.35(3H,s),2.39(3H,s).242(3H.s),3.85-3.92(1H,m).4.32-4.41(1H.m).4.63-4J3(1H,m),5.15(1H,d),5.39(1H,d),6.74^

7.95(13H,m),8.95(1H,brs),12.40(1H.br)

. Example 118

Preparation of 3-[3-(1 -tert-butylcart>onylmethyl-2-oxo-5-cyclohexyl-8-methyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-

3-yl)ureido]benzoic acid

Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-cyclohexyl-8-methyl-1.3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0493] 10% palladium carbon(100 mg) was added to a solution of 2-oxo-3-tert-butoxycart)onylamino-5-(2-cyclohexen-

1-yl)-8-methyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine(500 mg) obtained from Step 1 of Referential Example 10 in

ethanol (50 ml), under hydrogen atmosphere the mixture was stirred at room temperature for 3 hours.The reaction mix-

ture was filtrated, the filtrate was concentrated under reduced pressure, to thereby obtain 450 mg of the title com-

pound(Yield:90%).

^H-NMR(CDCl3)6:

1.05-2.05(19H,m).2.27(3H.m),3.11-3.19(1H.m).3.27-3.34(1H,m).3.60-3.69(1H,m).3.35-

3.47(1 H.m).5.56(1 H,d),6,78(1 H,brs),6.92-7.04(2H.m),7.84(1 H.brs)

Step 2

Preparation of 1 -tert-butyIcarbonylmethyl-2-oxo-3-tert-butoxycartx)nyIamino-5-cyclohexyl-8-methyI-1 ,3.4,5-tetrahydro-

2H-1 .5-benzodiazepine

[0494] 60% Sodium hydride(53 mg) was suspended in anhydrous N,N-dimethylformamide(5 ml),under ice-cooling 2-

oxo-3-tert-butoxycartx)nylamino-5-cyclohexyI-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epine(41 0 mg) was

added, and the mixture was stirred at room temperature for 30 minutes.Subsequently,bromomethyl-tert-butyl

ketone(217 mg) was added to the mixture under ice-cooling, the mixture was stirred at room temperature for 30 min-

utes. Ice-water was ackied to the reaction mixture, extracted with ethyl acetate.The organic layer was washed with sat-

urated brine and dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, to thereby

517 mg of the title compound(Yield:100%).

^H-NMR(CDC!3)6:

1 .05-2.07(28H.m).2.25(3H.s).3.07-3.26(2H,m),3.52-3.58(1 H,m),4.08(1 H.d),4.33-

4.48(1 H.m) ,5.1 6(1 H,d).5.55(1H,d).6.77(1H,s).6.95-7.05(2H.m)
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Steps

Preparation of 1 4ert4)utyIcarbonylrnethyl-2<)xo-3-amino-5K7dohexyl-8-methylO ,3,4,5-tetrahydro-^ .S-benzodi-

azepine

5

[CM95] 4N HCl-dioxane(7 ml) was added to a solution of 1-tert4)utylcarl3onylniethyl-2-oxo-3-tert-lxrtoxycarbo-

nylamino-5-cyclohexyI-8-methyt-1 ,3,4,5-tetrahydro-2H-1.5-benzodiazepine(517 mg) in ethanol(20 ml), the mixture was

stirred at SO^'C for one hour.The reaction mixture was concentrated under reduced pressure,neutralized with saturated

aqueous sodium bicart)onate.and extracted with methylene chloride.The organic layer was washed with saturated

10 brine, dried over anhydrous sodium sulfate, and purified by silica gel column chromatography(chloroform:metha-

no!=20:1).to thereby obtain 400 mg of the title compound(Yield:98%).

lH-NMR(CDCi3)6:

1 . 1 0-2.05(2 1 H.m),2.27(3H,s),3. 1 0-3.21 (2H,m) .3.32-3.38(1 H,m).3.51 -

15 3.58(1H.m).3.98(1H.d).5.28(1H,d),6.76(1H.s).6.96-7.08(2H,m)

Step 4

Preparation of 1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyi-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

20 yO-3-(3-ethoxycarbonylphenyl)urea

[0496] Triphosgene(122 mg) was added to a solution of ethyl 3-amlnobenzoate(182 mg) in tetrahydrofuran(10 ml)

under ice-cooling, triethylamine(98 ^il) was added thereto five times(total:490 ^il). the mixture was stirred at room tem-

perature for 5 minutes.A solution of 1-tert-butylcartx)nylmetfTyl-2-oxo-3-amino-5-cyclohexyl-8-methyl-1,3,4,5-tetrahy-

25 dro-2H-1,5-benzodiazepine(393 mg) in anhydrous tetrahydrofuran(5 ml) was added to the mixture under ice-cooling,

stirred at room temperature for 30 minutes. Ice-water was added to the reaction mixture, extracted with methylene chlo-

ride.The organic layer was washed with saturated brine and dried ever anhydrous sodium sulfate, the solvent was evap-

orated UTKier reduced pressure, and a mixed solvent of n-hexane and ettiyl acetate(n-hexane:ethy1 acetate=1:1) was

added to the residue for crystallization, collected by filtration, to thereby obtain 380 mg of the title compound. .

30

^H-NMR(CDCl3)6:

1.05-2.05(22H.m),2.28(3H.s),3.10-3.22(1H,m).3.34-3.42(1H,m).3.54-3.61(1H.m),4.25(1H,d),4.32(2H.q),4.60-

4.76(1H,m),5.11(1H,d),6.19(1H,d),6.80(1H,brs).6.98-7.10(3H,m),7.23-7.28(1H,m),7.52-7.65(2H,m),7.93-

7.95(1H.m)

35

Steps

Preparation of 3-[3-(1 -tert-butylcariDonylmethyl-2-oxo-5-cyclohexyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepln-

3-yi)ureido]benzolc add
40

[0497] 1-(1-tert-ButylcartxDnylmethyl-2-oxo-5-cyclohexyl-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzo^^

(3-ethoxycarbonylphenyI)urea(370 mg) was suspended in methanol(5 ml),aqueous lithium hydroxide monohydrate(142

mg) solution(5 ml) was added to the suspension, and the mixture was stirred at 50*^0 for 2 hours.The reaction mixture

was filtrated.The filtrate vras addified with IN hydrochloric add, and methanol was evaporated.The mixture was
45 extracted with ethyl acetate, the organic layer was washed with saturated brine, and dried over anhydrous sodium sul-

fate, the solvent was evaporated under reduced pressure. The residue was recrystallized from isopropyl alcohol, to

thereby obtain 300 mg of the title compound(Yield:83%).

^H-NMR(DMSO-d6)6:

50 1.18(9H,s).1.10-2.05(10H.m),2.26(3H.s),3.16-3.24(2H,m),3.34-3.40(1H,m).4.34-

4.40(2H,m),5.10(1H.d),6.59(1H.d),6.83(1H,s).7.06-7.51(5H.m).7.98(1Ks),9.03(1H,s),11.50(1H,br)

I R(KBr)cm*"' :3359,2932, 1 71 9, 1 684, 1 659

MS(FAB)m/z:535(MH+)

55
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Example 119

Preparation of 3-[3-[1 -(5-rnethytfuran-2-yl)cart:)oriylmethyl-2-oxo-5-pivaloyI-8-rTiethyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzo-

diazepin-3-yI]ureido]benzoic acid

5

Step 1

Preparation of 1 -(5-rnethyKuran-2-yOcartx)nylmethyl-2-oxo-3-tert-butoxycarbonylaniino-5i)iva .3,4,5-tet-

rahydro-2H-1 .S-benzodiazepine

10

[0498] 2-Oxo^3-tert-butoxycartx)nyIamino-5-pivaloyl-8-methyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepine(1 .0 g)

obtained from Step 1 of Example 89 was dissolved in tetrahydrofuran(10 mi),under argon atmosphere 60% sodium

hydride(0.16 g) was added, and the mixture was stin-ed at room temperature for 30 minutes. Subsequently.a solution of

5-methyl-2-bromoacetylfuran(1 .23 g) in tetrahydrofuran(1 ml) was added to the mixture, stirred at room temperature for

IS 30 minutes.The reaction mixture was poured into ice-water and extracted with ethyl acetate.The organic layer was

washed with water and saturated brine, and dried over anhydrous sodium sutfate, the solvent was evaporated underre-

duced pressure, and the residue was purified by silica gel column chromatography(n-hexane:ethy1 acetate=3:1), to

thereby obtain 0.89 g of the title compound.

20 ^H-NMR(CDCl3)6:

1.03(9H,s).1.39(9H,s).2.36(3H,s),2.43(3H.s),3.87-3.94(1H.m).4.19-4.36(2H.m).4.51-4.55(1H.m),5.50-

5.60(2H,m),6.23-6.24(1H,m).7.10-7.29(4H,m)

Step 2

25 ^

Preparation of 1 -(5-methylfuran-2-yl)cart)onylmethyl-2-oxo-3-amino-5-pivaloyl-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-ben-

zodiazepine

[0499] 1-(5-Methylfuran-2-yOcarbonyimethyl-2-oxo-3-tert-butoxycarbonylamino-5-pivaloyl-8-methyl-^

30 dro-2IH-1 ,5-benzodiazep(ne(0.89 g) was dissolved in 4N HCi-dioxane(10 ml), the mixture was stirred at 40-50°C for 20

minutes.The reaction mixture was concentrated under reduced pressure, the residue was neutralized with saturated

aqueous sodium bicartx)nate,extracted with ethyl acetate.The organic layer was washed with water and saturated

brine, dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, to thereby obtain 0.71

g of title confpound(Yie|d:100%).

35

^H-NMR(CDCl3)6:

1.03(9H,s),1.64(2H,brs),2.36(3H,s),2.43(3H.s),3.63-3.77(2H.m).4.19-4.28(2H,m),5.65(1H,d),6.23-

6.25(1 H.m);7.06-7.30(4H,m)

40 Step 3

Preparation of 1-[l-(5-methylfuran-2yl)carbonylmethyl-2-oxo-5-pivaIoyl-8-methy!-1.3,4,5-tetrahydro-2H-1,5-^

azepin-3-yl]-3-(3-ethoxycartx)nylphenyl)urea

45 [0500] Ethyl 3-aminobenzoate(0.33 g) was dissolved in tetrahydrofuran(10 ml), the solution was cooled on ice. tri-

phosgene(0.21 g) was added at internal temperature 8°C, triethyiamine(0.72 g) was added thereto over 15 minutes

interval, the mixture was stirred at room tennperature for 10 minutes. Subsequently.a solution of 1 -(5-methylfuran-2*

yl)cart)onylmethyl-2K>xo-3-amino-5i)ivaloyl-8-methyl-1.3,4,5-tetrahydro-2HO,5-benzodiazepine(0.7r g in tetrahydro-

furan(10 ml) was added to the mixture.The resultant mixture was stinted at room temperature for 3 hours.Water was

50 added to the reaction mixture, extracted with chloroform.The organic layer was washed with water and saturated brine,

dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, artd the residue was

purified by silica gel column chromatography(n-hexane:ethyl acetate=1:1), to thereby obtain 0.82 g of the title com-

pound as a light brown crystal(Yield:78%).

55 ^H-NMR(CDCl3)6:

1.05(9H,s).1.35(3H.t).2.38{3H,s).2.39(3H.s),3.89-3.97(1H.m),4.30-4.41(4H.m),4.78-

4.84(1H,m),5.56(1H.d).6.07(1H,brd).6.19-6.21(1H.m),7.04-7.32(6Km),7.56-7.68(2H,m).7.90-7.92(1H.m)
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Step 4

Preparation of 3-[3-[1 -(5-methylfuran-2-yl)carbonylmethyl-2-oxo-5-pivaloyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzo-

diazepin-3-yl]ureidoIbenzoic acid

5

[05011 1-[1-(5-Methytfuran-2-yOcart>onylmethyI-2-oxo-5iDivaloyi-8-rnet^^

3-yl]-3-(3-ethoxycartx)nylphenyl)urea(0.80 g) was dissolved in the mixed solvent of tetrahydrofuran(10 ml) and metha-

nol(10 ml),aqueous lithium hydroxide monohydrate(0.29 g) solution(10 ml) was added, the mixture was stirred at room

temperature for 14 hours. The reaction mixture was concentrated under reduced pressure, the residue was weaKfy

10 acidified with IN hydrochloric add and extracted with chloroform.The organic layer was washed with water and satu-

rated brine, dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, and the res-

idue was purified by silica gel column chromatography(chloroform:methanol=20:1), to thereby obtain 442 mg of the title

compound as a light yellow aystal.

15 Melting point:224-226**C

^H-NMR(DMSOd6)6:

0.95(9H,s),2.38(3H,s).2.40{3H.s).3.60-3.67(1 H.m),4.20-4.29(1 H,m),4.47-4.51 (1 H,m).4.65(1 H.d).5.37(1 H,d),6.42-

6.43(1H,m),6.70(1H.brd),7.20-7.58(7H.m).7.96(1H,s).9.04(1Kbre)

20 Example 120

Preparation of 5-[3-[1 -(2-toluoylmethyl)-2-oxo-5-(3,3-dimethylbutanoyl)-8-methyI-1 ,3,4,5-tetrahydro-2H-1 .S-benzodi-

az^in-3-yl]ureido]-2-methylbenzoic acid

25 Step 1

Preparation of 1-[1-(2-toluoylmethyl)-2-Qxo-5-(3.3-dimethylbutanoyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1.5-benzodi-

az^in-3-ylJ-3-(3-methoxycarbonyl-4-methylphenyl)urea

30 [0502] Methyl 2-methyl-5-aminobenzoate(0.30 g) was dissolved in tetrahydrofuran(1 0 ml), the solution was cooled on

ice, triphosgene(0.20 g) was added at internal temperature 5*C, triethylamine(0.77 g) was added thereto over 10 min-

utes interval, and the mixture was stinred at room tenrperature for 10 minutes. Subsequently.a solution of 1-(2-toluoyl-

methyl)-2-oxo-3-amino-5-(3,3^imethylbutanoyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine(0.64 g) in

tetrahydrofuran(10 ml) was added to the mixture, the resultant mixture was stirred for one hour. Water was added to the

35 reaction mixture, extracted with ch[oroform.The organic layer was washed with water and saturated brine, and dried

over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, arxl the residue was purified

by silica gel column chronnatography(n-hexane:ethyl acetate=35),to thereby obtain 0.94 g of the title compound as

colorless powder(Yie!d:100%).

40 ""H-NMRCCDCyS:

0.96(9H,s), 1 .57(9H,s),2.03(1 H.d).2. 1 4(1 H,d),2.38(3H.s).2.49(3H.s).2.50(3H,s). 3.83-3.89(4H,m),4.54-

4.88(3H.m),5.31(1H.d),5.98(1H,brd),6,82-7.86(11H.m)

Step 2

45

Preparation of 5-[3-[1 •(2-toluoyImethyl)-2-oxo-5-(3,3-dimethylbutanoyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureido]-2-methylbenzoic acid

[0503] 1-[1 -(2-Toluoylmethyl)-2-oxo-5-(3,3-dimethylbutanoyl)-8-methyi-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

50 yl]-3-(3-methoxycarbonyi-4-methylphenyl)urea(0,94 g) was dissolved in tetrahydrofuran(20 ml),aqueous lithium hydrox-

ide monohydrate(0.32 g) solution(1 0 ml) was added, the mixture was stirred at 40-50''C for 4 hours.The reaction mixture

was concentrated under reduced pressure, the residue was weatdy acidified with IN hydrochloric add and extracted

with chloroform.The organic layer was washed with water and saturated brine, dried over anhydrous magnesium sul-

fate, the solvent was evaporated under reduced pressure, and the residue was purified by silica gel column chromatog-

55 raphy(chloroform:methanol=30:1). to thereby obtain 0.56 g of the title compound as colorless po(wder(Yield:61%).

*H-NMR(DMSO-d6)6:

0.94(9H.s).2.00(1 H.d),2.07(1 H,d).2.39(3H,s).2.40(3H.s).3.41 -3.47(1 H.m),4.32-
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4.53{2H,m).5.18(1H.d).5.27(1H.d).6.66(1H,bix07.11-7.52(8H.m)J.86-7.96(2H.m).8

Example 121

Preparation of 3-{3-(1 -tert-birtyicarbonylmethyl-2-cxo-5-cyclohexyI-1 ,3,4.5-tetrahydro-2H-1 .5-ben2odiazepin-3-yI)ure-

ido]benzoic add

Step 1

Preparation of 2-oxo-3-tei1-lDutoxycarbonyIaminc>-5-{2-cydohexen-1 -yl)-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0504] Step 1 of Referential Example 1 0 was repeated except that 2-oxo-3-tert-birtoxycarbonylamino-1 ,3,4,5-tetrahy-

dro-2H-1,5-benzodiazepine obtained from Referential Exanple 1 was used instead of 2-oxo-3-tert-butaxycartK>-

nylamino-8-methyl-1.3,4,5-tetrahydro-2H-1,5-benzcdiazepine» to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.41(9H.s).l.55-2.08(6H.m),3.23-3.37(1Km),3.69-3.82(1H.m),3.87-4J2(1H.m)A^^^^

5.54(1 H.m).5.62-6.01(2H.m).6.90-6.99(2H,m)7.08-7.22(2H,rn).7.47(1H,brs)

Step 2

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-cydohexyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodia2epine

[0505] Step 1 of Example 118 was repeated except that 2-oxo-3-tert-butQxycartx)nyiamino-5-(2-cyclohexen-1-yl)-

1,3,4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycart5onyIamino-5-(2-cyclohexen-1-

yl)-8-methy!-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine, to thereby obtain the title compound.

''H-NMR(CDCl3)6:

1.11-2.07{19H,m).3.15-3.27(1H,m),3.33(1H,dd).3.68(1H.dd).4.38-4.49(1H,m).5.53(1H^

7.16(2H,m).7.45(1H,brs)

Step 3

Preparation of 1-tert-butylcart)onyImethyl-2-oxo-3-tert-butoxycarbonylamino-5-cydohexyl-1 .3,4.5-tetrahydro-2H-1 ,5-

benzodiazepine

[0506] Step 2 of Example 1 18 was repeated except that 2-oxo-3-tert-butoxycartx)nylamino-5-cyclohexyl-1 ,3.4.5-tet-

rahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycart)onylamino-5-cyc!ohexyl-8-methyl-1,3.4.5-

tetrahydro-2H-1 .S-benzodiazepine. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.15-2.07(28H,m),3.13-3.24(1H,m).3.26(1H,dd).3.61(1H,dd).4.11(1H.d).4.39-

4.50(1 H,m).5.1 7(1 H.d).5.57(1 H,d).6.92-7.03(2H,m).7. 1 2-7.20(2H,m)

Step 4

Preparation of 1 -tert-butylcartK)nylmethyl-2-oxo-3-amino-5-cydohexyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepine

[0507] Step 3 of Example 118 was repeated except that 1-tert-butylcartx)nylmethyl-2-oxo-3-tert-butQxycarbo-

nylamino-5-cycIohexyl-1,3,4.5-tetrahydro-2H-1,S-benzodiazepine was used instead of 1-tert-butylcarbonyimethyl-2-

oxo-34ert-butoxycartx)nylamino-5-cyclohexyl-8-methyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepine. to thereby obtain

the title compound.

^H-NMR(CDCl3)6:

1.11 -2.08(21 H.m),3.1 2-3.27(2H.m).3.40(1 H.dd).3.53-3.62(1 H.m),4.01 (1 H.d),5.29(1 H.d).6.92-7.04(2H.m), 7. 15-

7.19(2H,m)
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Steps

Preparation of 1 -(1 -tert-butylcarbonylmethyl-a-oxo-S-cycfohexyl-l .3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yO-3-{3-

ethoxycartx)nyIphenyl)urea

[05081 St^ 4 of Example 118 was repeated except that 1-tert-butylcarbonylmethyl-2-oxo-3-amino-5-cycIohexyl-

1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepine was used instead of 1 -tert-biitylcartK)nylmethyl-2-Qxo-3-amino-5-cyclohexyl-

8-methyt-1.3,4,5-tetrahydro-2H-1.5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDC!3)&:

1 .08-2.09(22H,m).3. 1 5-3.26(1 H.m).3.41 (1 H,dd),3.65(1 H,dd),4.29(1 H.d).4.33(2H.t).4.67-

4.79(1Km) .5.1 1 (1 H,d).6. 1 7(1 H.d).6.97-7.07(3H,m)7. 1 7-7.30(3H,m)7.53-7.56{1 H,m)J.62-7.66(1 H.m),7.92-

7.94(1 H.m)

Steps

Preparation of 3-[3-(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepln•3-yl)ure-

ido]benzoic add

[0509] Step 5 of Example 1 1 8 was repeated except that 1 -(1 -tert-butylcarbonyimethyl-2-oxo-5-cyclohexyl-1 .3,4,5-tet-

rahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-ethoxycarbonyIphenyOurea was used instead of 1-(1-tert-butylcartx)nylme-

thyl-2-oxo-5<yclohexyl-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodla2epn-3-yl)-3-(3-etho^ to

theret>y obtain the title compound.

Melting point:250-252'C (decorrposition)

^H-NMR(DMSO-d6)6:

1 .05-2.08(1 9H,m) ,3.1 6-3.49(3H.m),4.33-4.40(1 H.m).4.39(1 H,d).5. 1 2(1 H.d) .6.62(1 H,d).6,98-7. 1 4(2H.m).7.23-

7.36(3H.m).7.44-7.52(2H.m).7.99(1H.brs).9.06(1H,brs),11.50(1H.br)

IR(KBr)cm'' :3360. 1 72 1 . 1 686, 1 655

MS(FAB)m/z:521(MH*)

[0510] The structure of these corrpounds obtained from Example 89-121 was shown in Table 13-17.
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Table 13

(CH2)n-R2

Example ri R2 1 Rp n

89 8-CHj
0

—C-CCCHj), COOH

90 8-CH3O
0

—C-C(CHj), -0
cooa

91 8-CH3

a,

-c-ochhQ
cooa

92 8-CH3

0

0

—C-C(CH,),
-Q

COOH

93 8-CH3

CH, 0 CH,

—C—C—CH^CHj

CH,
COOH

94 a-CH3

CH, 0 CH,

—c—c—ca.ci

CH,
COOH

95 8-CH3
0

— C--C(CH,), 0 COOH
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Table 14

Example Ri 1 R. 0, n

96

(*)

a-CH3
0

. ~c-c(cap,
cooa

97

(*)

a-CHa
0

--C-C(CH,),
cooa

98 8-CH3
0

—C-CH(CH,),
COOfi

99 8-CH3

CH,
u .CILCH.CH.

—C-CH
"CHjCHjCH, COOK

100 8-CH3

CH,
0

— C-C(CHj), coon

101 H
0

—C-C(CKj),
COOK

102 8-CHa

CH,

2 .CH,CH,

—C-CH
CHjCH,

COOfl

* : optically active compound
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Table 15

Example Ri R2 R3 Rp n

103 8-CH3

CH,
2 .CH,—C—CH

'CH,CH,CH,
CQoa

104 8-CH3

CH,

COOH

s-

105 8-CH3

CH,

0

COOH

106 8-CH3

CH,
0

—C-C(CH,), cooa

107 8-CH3

CH,

—CHrCH=C,
CH, - COOH

108 8-CH3

CH,
0

—C-CHjCH(CHj)j
-Q

COOH

109 8-CH3

CH,

0

—C-CHjCCCHj),
COOH
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Table 16

5

IS

20

Ex amp

1

R2 R3 Rp n
25

110 8-CH3 g—C-C(CH,), COQB

30
111 8-CH3

0
11—C-CH,

COOH

35

112 B-CHa

CH,
S ,CHj—C-CH=C,

CH,
COOH

113 8-CH3

at,

COOH

114 8-CH3 g—C-C(CHp,
COOH

45 115 8-CH3

CH,

.Jo
COOH

50

116 8-CH3

CH, 0 COOH

55
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Table 17

ExaiDDle Ri R2 R3 R? 1 n

117 8-CH3
CH,

COOH

1

118 8-CH3
0

~C-C(CHp,
COOH

1

119 8-CH3
0

—C-C(CH,), COOH

1

120 8-CH3

CH,

p—C-CHjCCCHj), COOH

121 H
0

—C-C(CHj), 0 COOH
1
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Example 122

Preparation of 3-[3-[1 -(2-thenoylmethyI)-2-oxo-5-(2-thenoyI)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepin-S-

yljureidolbenzoic acid

5

Step1

Preparation of 1 -(2-thenoyImethyO-2K)xo-3-(N-tert-butoxycartx)nyl)amino-5-(2-thenoyl)-8-methyf-1 .3,4,5-tetrabydro-

2H-1 ,5-benzodiazepine

[051 1 ] 2-Oxo-3-(N-tert-butQxyGartx)nyl)amino-5-(2-thenoyl)-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-*)enzodiazepine(2.40

g) was dissolved in N,N-dirnethylformamide{20 ml), the solution was cooled to internal temperature 5°C,60% sodium

hydride(0.29 g) was added under argon atmosphere, the mixture was stirred at internal temperature 5^*0 for 30 min-

utes.Subsequently.2-bromoacetytthlophene{1.47 g) was added to the mixture, stirred at internal temperature 5**C for

15 one hour and 30 minutes.The reaction mixture was poured into ice-water and extracted with ethyl acetate.The organic

layer was washed with water and saturated brine.and dried over anhydrous sodium sulfate.The solvent was evaporated

under reduced pressure,and the residue was purified by silica gel column chromatography(ethyl acetate:n-hex-

ane=1 :2). to thereby obtain 2.25 g of the title compound(Yield:71 .3%).

20 Melting point:1 48-1 SO^C

^H-NMR(DMSOKl6)6:

1 .35(9H.s).2.37(3H,s),3.65-3.71 (1 H.m),4.34-

4.42(1H.m).4.51(1H.q).5.16(1H.d).5.45(1H.d),6.69(1H.brs),6.87{1H.t-like),7.02(2H,s).7.26-

7.30(1 H.m).7.36(1 H.s),7.42{1 H.d) .7.63-7.65(1 H.m).8.06{1 H,dd).8.1 4(1 H,d)

25

Step 2

Preparation of 1 -(2-thenoylmethyl)-2-oxo-3-amino-5-(2-thenoyI)-8-methyl-1 ,3.4.5-tetrahydro-2H-1 ,5-benzodiazepine

30 [0512] 1-(2-ThenoyimethyO-2-oxo-3-(N-tert-butoxycarbonyOamino-5-(2-thenoyO-8-methyl-1,3,4,5-tetrahydro-2H

benzodiazepine(2.00 g) was dissolved in 4N HCI-dioxane(20 ml), the mixture was stirred at 60''C for 30 minutes.The

reaction mixture was concentrated under reduced pressure, saturated aqueous sodium bicarbonate and ethyl acetate

were added to the residue.and extracted.The organic layer was washed with water and saturated brine, dried over anhy-

drous sodium sulfate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel column

35 chromatography(methanol:chloroform=1 :20). to thereby obtain 1.36 g of title compound as amorphous(Yield:84.1%).

^H-NMR(CDC!3)6:

2.39(3H.s).3.71 -3.94(2H.m),4.44(1 H.m).4.42(1 H,d).5,65(1 H,d) ,6.84-6.87(1 H,m),7.02.7.05(3H,m),7.16-

7.19(2H.m).7.32(1H.dd),7.72(1 H.cW).7.85(1 H.dd)

40 .

Step 3

Preparation of 1 -[1 -(2-thenoylmethyl)-2-oxo-5-(2-thenoyl)-8-methyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yf]-3-

(4-ethoxycartx>nylphenyl)urea

45.

[0513] Ethyl 3-aminobenzoate(0.54 g) was dissolved in tetrahydrofuran(15 ml), the solution was cooled to internal

temperature 5-8''C.Triphosgene(0.35 g) was added, the mixture was stirred for 5 minutes.Subsequently. triethyi-

amine(1.20 g) was added to the mixture over 15 minutes interval, stirred at room temperature for 10 minutes, and a

solution of 1 -(2-thenoylmethyl)-2-oxo-3-amino-5-(2-thenoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine(1 .26

50 g) in tetrahydrofuran(15 ml) was added, stin-ed for one hour.Water and chloroform were added to the reaction mixture,

and extracted.The organic layer was washed with saturated brine, and dried over anhydrous magnesium sulfate.The

solvent was evaporated under reduced pressure, crystals so precipitated were collected by filtration with ether, to

thereby obtain 1.46 g of the title compound(Yield:79.8%).

55 Melting point:244.5**C -

^H-NMR(DMSOd6)6:

1 .32(3H,t),2.40(3H,s).3.85-3.92(1H,m),4.25-4.37(3H,m),462-4.69(1 H.m),5.1 1(1 H.d),5.54(1 H.d).6.72-

6.75(2H,m),6.85(1H.t).7.04-7.14(2H.m).7.24-7.35(3H.m),7.49-7.51(2H,m),7,60(1H.d).8.01-
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8.04{2H.m).8.12(1H.d).9.04{1H.s)

Step 4

5 Preparation of 3-[3-[1 -(2-thenoylmethyl)-2-oxo-5-(2-thenoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .S-benzodiazepin-S-

yl]uretdo}benzoic acid

[0514] 1-[1-(2-Thenoylmethyl)-2-axo-5-(2-thenoyl)-8-methyl-1,3,4,5-tetrahydro-2H-1.54)e

ethoxycart>onylphenyl)urea(1.3 g) was suspended in tetrahydrofuran(30 mI),aqueous lithium hydroxide monohy-

10 drHte(0.44 g) solution(15 ml) was added, the mixture was stirred at 40-50''C for 6 hours.The solvent was concentrated

under reduced pressure, 1 N hydrochloric acid and chloroform were added to the residue, crystals so predpitated were

collected by filtration.washed with a mixed solvent(ch!oroform:methanol=10:1),and filtrated by means of suction, to

thereby obtain 102 mg of the title compound.

IS Melting point:over 290*'C

^H-NMR(DMSO<J6)6:

2.39(3H.s).3.84-3.91(1H,m),4.34(1H.t)A62-4.72(1H,m).5.12(1H,d).5.54{1H,d).6J1-6.78(2H.m),6.84^

6.88(1 H.m).7.07- 7.15(2H.m).7.25-7.33(3H.m).7.46-7.53(2H.m),7.61(1H,d),7.99-

8.04(2H,m),8. 1 2(1 H,d),9.02(1 H.s)

20 MS(FAB)m/z:589(MH+)

IR(KBr)cm-^ :3354,1 672. 1 649, 1 593. 1 541 , 1 508. 1 41 7. 1244

Example 123

25 Preparation of 3-[3-[1 -{2-thenoylmethyi)-2-oxo-5-cyclohexyl-1 .3,4.5-tetrahydro-2H-1 ,5-ben20dia2epin-3-yl]ureido]ben-

zoicadd

Step1

30 Preparation of 1 -(2-thenoylmethyl)-2-oxo-3-{N-tert-butoxycartx)nyI)amino-5-cyclohexyl-1 ,3,4.5-tetrahydro-2H-1 .5-ben-

zodiazepine

[051 5] 2-Oxo-3-(N-tert-butoxycarbonyl)amino-5-cydohexyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepine(2.00 g) was

dissolved in N.N-dimethylformamide(20 ml), the solution was cooled to internal temperature 5*'C.Under argon atmos-

35 phere 60% sodium hydride(0.28 g) was added, the mixture was stin-ed at internal temperature 5°C for 30 minutes. Sub-

sequently. 2-bromoacetyl thiophene (1.42 g) was added to the mixture, the resultant mixture was stin-ed at intemal

temperature 5**C for 1 hour and 30 minutes.The reaction mixture was poured into ice-water and extracted with ethyl ace-

tate.The organic layer was washed with water and saturated brine, and dried over anhydrous sodium sulfate.The sol-

vent was evaporated under reduced pressure, and the residue was purified by silica gel column chromatography(ethyl

40 acetate:n-hexane=1 :2).to tiiereby obtain T.49 g of the title connpound.

Melting point:1 66-1 eS^C

^H-NMR(CDCl3)6:

1 .1 6-2.05(19H.m),3.1 7-3.21 (1 H.m).3.26-3.33(1 H,m).3.57-3.65(1 H.m),4.44-

45 4.51 (1 H.m),4.68(1 H.d).5.41 (1 H.d).5.57(1 H.d).6.98-7.04(1 H.m).7. 12-7. 1 8(4H.m),7.69{1 H.dd).7.84(1 H,dd)

Step 2

Preparation of 1 -(2-thenoyimethyl)-2-oxO'3-amino-5-cyclohexyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

50

[051 6J 1 -{2-Thenoylmelhyl)-2-oxo-3-(N-tert-butQxycarbonyl)amino-5-cyclohexyi-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepine(1.30 g) was dissolved in 4N HCI-diaxane(15 ml), the mixture was stirred at 60''C for 30 minutes.The reaction

mixture was concentrated under reduced pressure, methylene chloride and saturated aqueous sodium bicartxsnate

were added and extracted.The organic layer was washed with water and saturated brine.dried over anhydrous sodium

55 sulfate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel column chromatog-

raphy(methanol:chloroform=1:20), to thereby obtain 0.99 g of titie compound as amorphous(Yield:94.3%).

^H-NMR(CDCl3)6:
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1.17-2.00{10H.m),3.17-373(4H,m)A58(1H.d).5.54(1H.d).6.99-7.05(1H.m).7.14-

7.19(4H,m).7.70(1H,dd),7.86(1H.dd)

Steps

5

Preparation of 1 -[1-(2-thenoy!methyl)-2-oxo-5-cyclohexyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-(4-ethoxy-

cartwny^henyOurea

[05171 Ethyl 3-aminobenzoate(0.48 g) was dissolved in tetrahydrofuran(25 ml), the solution was cooled to internal

10 temperature 5-8°CTriphosgene(0.32 g) was added, and the mixture was stirred for 5 minutes. Subsequently, triethyi-

amine(1.08 g) was added over 15 minutes interval.The resultant mixture was stirred at room temperature for 10 min-

utes.a solution of 1-(2-thenoylmethyl)-2-axo-3-amino-5<yclohexyl-1,3,4,5-tetrahydro-2H-1,5-ben20diazepine(0.99 g)

in tetrahydrofuran(15 ml) was added and stirred for one hour.Water and chloroform were added to the reaction mixture

' and extracted.The organic layer was washed with saturated brine, and dried over anhydrous magnesium sulfate, The

75 solvent was evaporated under reduced pressure, a mixed solvent of methylene chloride and ether(1 :1) was added to

crystals so precipitated for trituration.collected by filtration, to thereby obtain 1.07 g of the title compound.

Melting point:219-220*'C

iH-NMR(DMSOd6)6:

20 1.22-1.99(13H.m),3.25-3.45(3H,m),4.28(2H,q),4.41-4.46(1H.m),4.95(1H,d),5.48{1H.d),6.61{1H,d),7.11-

7.19(2H,m).7.28-7.38(4H.m),7.50(2H,d-like),8.05(1H.t),8.08(1H.dd),9.09(1H,s)

Step 4

25 Preparation of 3-[3-[1 -{2-thenoylmethyl)-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yOureidolben-

zoic add

[0518] 1-[1-(2-Thenoylmethyl)-2K)xo-5K;yclohexyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3"yl]-3-(4-^

nylphenyl)urea(0.70 g) was dissolved in tetrahydrofuran(19 ml),aqueous lithium hydroxide monohydrate(0.26 g) solu-

30 tion(15 ml) and methanol(7 ml) were added, the mixture was stirred at 40-50''C for one hoursThe reaction mixture was

concentrated under reduced pressure, 1N hydrochloric acid and chloroform were added to the residue,and

extracted.The organic layer was washed with water and saturated brine, and dried over anhydrous magnesium sul-

fate.The solvent was evaporated under reduced pressure.a mixed solvent of methylene chloride and ether(1:1) was

added to powder so precipitated, and collected by filtration, to thereby obtain 0.61 g of the title compound(Yield:92.4%).

35

^H-NMR(DMSO-d6)6:

1.1 8- 1.98(1 0H.m),3.22-3.46(3H.m).4.39-4.82{1H,m) ,4.95(1 H,d),5.48(1H,d),8.63{1H,d).7.09-7.20(2H,m).7.28-

7.35(4H,m),7.46-7.52(2H,m).7.99(1H,t).a08(1H.dd),8.15(1H.dd),9.05(1H.s)

MS(FAB)m/z:547(MH+)

40 I R(KBr)cm'' :3360,2932, 1 686. 1 551 .1 496, 1 41 5, 1 238

Example 124

Preparation of 3-[3-[1 -(pyrrolidin-1 -ylcarbonylmethyl)-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-

45 yl]ureido]benzoic acid

Step 1

Preparation of 1 -(pyrrolidin-1 -ylcartx)hylmethyl)-2-oxo-3-(N-tert-butoxycarbonyl)amino-5-cyclohexyl-1 .3,4,5-tetrahydro-

50 2H-1,5-benzodiazepine

[051 9] 2-Oxo-3-(N-tert-butoxycarbonyl)amino-5-cyclohexyl-1 .3,4,5-tetrahydro-2H- 1 ,5-benzodiazepine(1 .75 g) was

dissolved in N,N-dimethylformamide(20 ml), the solution was cooled to internal temperature 5°C. Under argon atmos-

phere 60% sodium hydride(0.28 g) was added, stin-ed at internal temperature 5 ^'C for 30 minutes. Subsequently, 1-bro-

55 moacetylpyn'olidine(1.33 g) was added to the mixture, stirred at internal temperature 5'C for 1 hour and 30 minutes.

The reaction mixture was poured into ice-water and extracted with ethyl acetate.The organic layer was washed with

water and saturated brine, and dried over anhydrous magnesium sulfate.The solvent was evaporated under reduced

pressure,and the residue was purified by silica gel column chromatography(ethyl acetate:n-hexane=15). to thereby
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obtain 1 .25 g of the title Gompound(Yield:54.5%).

Melting point:159-16rC

^H-NMR(CDCl3)5:

5 1.18-1.41(14H,m),1.54-2.05{9H.m),3.14-3.30(2H.m).3.38-3.66(5H.m).3.88(1H,d).4.39-

4.48(1H.m)A92(1Kd),5.61{1H.d).6.98-7.04(1H.nn)7.12-7.17{2H.m).7.37(1H.d)

Step 2

10 Preparation of 1 -(pyrrolidin-1 -ylcart)onylmethyO-2-oxo-3-amino-5-cyciohexyl-1 .3.4,5-tetrahydro-2H-1 .S-benzodi-

azepine

[0520] 1 -(Pyrro!idin-1 -ylcarbonyImethyI)-2-oxo-3-(N-tert-butoxycarbonyI)amino-5-cyclohexyl-1 ,3.4.5-tetrahydro-2H-

1 .5-benzodiazepin(1 .10 g) was dissolved in 4N HCI-dioxane(1 5 mO. the mixture was stirred at 60**C for 30 minutes.After

75 the reaction mixture was concentrated under reduced pressure.methylene chloride and saturated aqueous sodium

bicartx)nate was added to the residue, extracted. The organic layer was washed with water and saturated brine, and

dried over anhydrous sodium sulfate, The solvent was evaporated under reduced pressure, and the residue was puri-

fied by silica gel column chromatography(methanol:chloroform=1:20). to thereby obtain 1.10 g of the title com-

pound(Yield:100%).

20

^H-NMR{CDCl3)6:

1.18-1.37(5H,m),1.56-1.68(3H.m).1.84-2.05(6H,m).3.14-3.26(2H.m),3.36-3.67(6H,m),3.80(1H.d).5.17(1H.d)J.00-

7.06(1H.m)J.16-7.18(2H.m),7.39(1H.d-like)

25 Step 3

Preparation of 1 -[1-(pyn'o!idin-1 -ylcartx)nylmethyI)-2-oxo-5-cyclohexyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-

3-(4-ethaxycarbonyIphenyl)urea

30 [0521] Ethyl 3-aminobenzoate(0.43 g) was dissolved in tetrahydrofuran(25 ml), the solution was cooled to internal

temperature 5-8*C.Triphosgene(0.28 g) was added to the solution, and stirred for 5 minutes. Subsequently, triethyl-

amine(0.95 g) was added dropwise over 15 minutes interval.The mixture was stirred at room temperature for 10 min-

utes,a solution of 1 -(pyrrolidin-1 -ylcarbonylmethyI)-2-Qxo-3-amino-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-

benzodlazepine(0.87 g) in tetrahydrofuran(15 ml) was added to the mixture, the resultant mixure was stln-ed for one

35 hour.Water and chloroform were added to the reaction mixture and extracted.The organic layer was washed with satu-

rated brine, and dried over anhydrous magnesium sutfate.The solvent was evaporated under reduced pressure, ether

was added to crystals so precipitated for trituration,collected by filtration, to thereby obtain 1 .20 g of the title com-

pound(Yield:91.3%).

40 Melting point:240-243"C
"

''H-NMR(CDCl3)6:

0.99-1.28(5H,m).1.34(3H,t).1.47-1.55(3H,m),1.77-2.05(6H.m).3.18-3.22(lH,m),3.42-

3.64(6H,m),4.17(1H.d).4.32(2H,q),4.68-4.77(1H,m),4.79(1H,d),6.21(1H,d).7.00-7.06(1H,m),7.18-

7.30(4H,m),7.60-7.68(2H.m),7.72{1 H,s).7.98{1 H,t)

45

Step 4

Preparation of 3-[3-(1 -(pyn-olidin-1 -ylcart>onylmethyl)-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-

yl]ureido]benzoic acid

50

[0522] 1 -[1 -(Pyrrolidin-1 -ylcartx)nylmelhyl)-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl]-3-(4-

ethoxycartK)nylphenyl)urea was suspended in tetrahydrofuran(20 ml),aqueous lithium hydroxide(0.37 g) solution (10

ml) and methanol (20 ml) were added, the mixture was stin'ed at 40-50''C for one hour. 1 N hydrochloric acid and chlo-

roform were added and extracted.The organic layer was washed with water and saturated brine, and dried over ahhy-

55 drous magnesium sulfate.The solvent was evaporated under reduced pressure, isopropyi ether was added to crystals

so precipitated for trituration.collected by filtration, to thereby obtain 0.81 g of the title oompound(Yield:85.1%).

Melting point:223'*C (forming)

159



EP 0 945 445 A1

^H-NMR(DMSO<j6)5:

1.17-1.35(4H.m)J.51-1.60(4H.m)J76-1.96{6H.m).3.20-3.51(7H.m)A08{1H.cOA^^

442(1 H.m),4.83(1H,d),6.58{1H.cOJ.08-7.14(1H.m)J.23-7.35(4H,m)7.46-7.52(2H.m)7.98^

MS(FAB)m/z:534(MH+)

5 IR(KBr)cm^3324.2930,1686.1660,1595.1556.1496.1448.1219

Example 125

Preparation of (R)-(-)-2-methyl-2-[3-[3-(1 -tert-butylcarbonylmethyi-2-axo-5-cydohexyl-1 .3,4,5-tetrahydro-2H-1 ,5-ben-

10 zodiazepin-3-yI)ureidolphencxyJpropionic acid

Stepi

Preparation of 2-methyl-2-[3-(N-t«1-butoxycart)onyI)aminophenoxy]propionic acid

IS

[0523] 3-(N-tert-Butoxycart>onyf)anrtinophenol(683 wg) was susperxJed In a solution of sodium hydroxide(1 .70 g) in

acetone(20 ml) under ice-cooling, chloroform(0.79 ml) was added, and then refluxed one hour. After the reaction mix-

ture was allowed to cool.water and chloroform were added, extracted.The aqueous layer was acidified with IN hydro-

chloric acid, and extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine, and

20 dried over anhydrous magnesium sulfate-The solvent was evaporated under reduced pressure, to thereby obtain 675

mg of the title compound as pale yellow oil(Yield:70.2%).

^H-NMR(CDCl3)6:

1 .51 (9H.S), 1 .61 (6H.s),6.61 (1 H,ddd),7.01 (1 H,d-I ike),7.08(1 H,brs)7.1 7(1 H.t)

25 .

'

Step 2

Proration of benzyl 2-methyl-2-[3-(N-tert-butoxycarbonyl)aminophenoxy]propionate

30 [0524] 2-Methyl-2-[3-(N-tert-butoxycarbonyl)aminophenoxy]propionic acid(675 mg) was dissolved in N,N-dimethylfor-

mamide(10 mQ.benzyl bromide(0.30 ml) and potassium cartx>nate(633 mg) were added, and then stin-ed for one hour

and 30 minutes at internal temperature 70''C.The reaction mixture was poured into ice-water and extracted with ethyl

acetate.The organic layer was washed with saturated aqueous sodium bicarbonate, water and saturated brine, and

dried over anhydrous magnesium sulfate.The solvent was evaporated under reduced pressure, to thereby obtain 882

35 mg of the title compound as pale yellow oil(Yield:1 00%).

^H-NMR(CDCl3)5:

1.51(9H,s).1.62(6H.s).5.22(2H,s),6.19(1H.brs),6.42-6.46(1H,m),6.71(1H.m).7.00-7.10(2H,m).7.33(5H.s)

40 Step 3

Preparation of benzyl 2-methyl-2-(3-aminophenoxy)propionate

[0525] Benzyl 2-methyl-2-[3-(N-tert-butoxycartx)nyl)aminophenoxy]propionate(882 mg) was dissolved in 4N HCI-

45 dioxane(5.7 ml) and then stirred for 30 minutes at 50*C.After the solvent was evaporated under reduced pressure,meth-

ylene chloride and saturated aqueous sodium bicarbonate were added to the residue, and extracted.The organic layer

was washed with water and saturated brine, and dried over anhydrous sodium sulfate.The solvent was evaporated

under reduced pressure, the residue was purified by silica gel column chromatography(chloroform), to thereby obtain

270 mg of the title compound as oil.

50

^H-NMR(CDCl3)6:

1 .60(6H,s),3.50(2H,brs),5.21 (2H.s).6.08(1 H,t),6.1 7(1 H,ddd),6.29(1 H,ddd),6.93 (1 H,t),7.32(5H.s)

55
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Step 4

Preparation of (R)-(-)-2-methyl-2-[3-[1-(1-tert-butylcarboriylmethyl-2K)xo-5-cydohexyl-1.3

zodiazepin-3-yOurekJo]phenoxylpropionic acid benzyl ester

[0526] Benzyl 2-methyl-2-(3-aminaphenoxy)propionate(200 mg) was dissolved in tetrahydrofuran(5 ml), the solution

was cooled to internal tempe-ature 5-8*C. Triphosgene(77 mg) was added, stin-ed for 5 minutes.Subsequently, triethyl-

amine (0. 36 g) was added every 5 minutes after divided into two portions.TTie mixture was stirred at room temperature

for 10 mlnutes,a solution of (R)-1-tert-butylcart)onylmethyl-2-Qxo-3-anTino-5-cyciohexyl-1,3,4,5-tetrahydro-2H-1.5-b^

zodiazepine(230 mg) in tetrahydrofuran(5 ml) was added to the mixture, stirred for one hour.Water and chloroform were

added to the reaction mixture, and extracted.TTie organic layer was washed with saturated brine, and dried over anhy-

drous magnesium sulfate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel

column chromatography(chloroform), to thereby obtain 310 mg of the title compound as pale yellow oil(Yield:72.4%).

lH-NMR(CDCl3)6:

1 .24(9H,s).1 .57(6H,s),1 .1 1 -1 .85(9H.m).2.00(1 H,m).3.20(1 H.m).3.26-3.31 (1 H,m).3.69-

3.73(1H,m),4.18(1H,d).4.S4-4.68(1H.m),5.14(1H,d),5.20(2H,s),5.81(1H.d),6.16(1H.s).6.42-

6.46(1H,m),6.66(1H.t),6.90-7.06(4H,'m),7.17-7.19(2H,m).7.32:7.35(5H,m)

[c^ (C=0.375,CHCl3) :-64.8»

Step 5

Preparation of (R)-(-)-2-methyl-2-[3-(3-(1-tert-butylcartx)nyImethyl-2<)xo-5-cydohexyl-1.3.4.5-tetrah^

zodiaz^tn-3-yl)ureido]phenoxy]propionic acid

[0527] (R)-(-)-2-Methyl-2-[3-[1 -(1 -tert-butylcart>onylmethyl-2-oxo-5-cyclohexyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yOureido]phenQxy]propionic acid benzyl ester (210 mg) was dissolved in ethanol (5 ml).10% palladium cartoon

(21 mg) was added, and the mixture was stirred for 2 hours at room temperature under hydrogen atmosphere.The reac-

tion mixture was filtrated through a pad of Celite, the f literate was concentrated under reduced pressure. n-Hexane was
added to the residue, collected by filtration, to thereby obtain 170 mg of the title compound(97.2%).

^H-NMR(DMS0^6)&:

1.18(9H,s),1.46(6H,s).1.11-1.99{10H,m),3.21-3.25{3H,m).4.35-4.42(2H.m).5.13(1H.d),6.33-

6.37(1 H,m).6.54(1H.d),6.81(1H,m),6.99-7.10(4H,m).7.25-7.27(2H,m).8.82(1H,s).1 2.90(1 H,brs)

MS(FAB)m/z:579(MH*)

IR(KBr)cm'' :3370.2934. 1 724. 1 647, 1597. 1 551 . 1 496. 1 1 53

[a] D^S (C=0.8,CHCl3) :-60.r

Example 126

Preparation of (-)-3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-(2-thenoyl)-8-metiiyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]ureido]benzoic acid

Step 1

Preparation of (-)-1-(2-toluoylmethyl)-2-oxo-3'amino-5-(2-thenoyl)-8-methyl-1,3.4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0528] 1 -(2-toluoylmethyi)-2-oxo-3-amino-5-(2-thenoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine(7.98 g)

was dissolved in ethanol (100 ml). (+)-dibenzoyl tartaric acid(3.96 g) was added under reflux.and then refluxed for 5

minutes, allowed to cool overnight, crystals so precipitated were collected by filtration, to thereby obtain (+)-dibenzoyl

tartaric acid salt.

Melting point:184-185''C

[0529] The obtained (•f-)-dtbenzoyl tartaric acid salt was suspended in saturated aqueous sodium bicarbonate and

exb-acted with chloroform.The organic layer was washed with water and saturated brine, and dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure, to ttiereby obtain 2.23 g of the title compound as

colorless amorphous.
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Optical purfty:98% ee(the ee value was determined by High Performance Liquid Chromatography)

[a] D^S (C=1.00.CH2Cl2) :-39.r

Step 2

Pr^>aration of 1 -[1-(2-toIuoyImethyl)-2-axo-5-(2-thenoyO-B-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-ben2odiazepin-3-yIJ-3-(3-

tert-butoxycaibony!phenyl)urea

[0530] Tert-butyi 3-aminobenzoate(1.09 g) was dissolved in tetrahydrofuran(20 ml). triphosgene(0.61 g) was added

to a solution under Ice-cooling. Subsequently, under ice-cooling triethylamine(2.12 g) was added dropwise,and the mix-

ture was stirred at room temperature for one hour.A solution of 1-(2-toluayImethyl)-2-oxo-3-amino-5-(2-thenoyl)-8-

methyl-1,3,4,5-tetrahydro-2H-1 .5-ben2odia2epine(2.23 g) in tetrahydrofuran(20 ml) was added to the mixture, stirred at

room remperature for one hour. The reaction mixture was concentrated under reduced pressure. 1 N hydrochloric acid

was added to the residue and extracted with chlorofonn.The organic layer was washed with water, saturated aqueous

sodium bicarbonate and saturated brine, and dried over anhydrous n^gnesium suttate.The solvent was evaporated

under reduced pressure, the residue was purified by silica get column chromatography(n-hexane:ethyI acetate=1 :1),to

thereby obtain 3.35 g of the title compound as colorless amorphous(Yield:100%).

Step 3

Preparation of (-)-3-[3-[1-(2-toluoylmethyl)-2-oxo-5-(2-thenoyO-8-methyl-1.3,4,5-tetrahydro-2H-1,5-ben2odiazep^

yl]ureido]benzoic acid

[0531 ] 1 -[1 -(2-ToluoyImethyO-2-oxo-5-(2-thenoyl)-8-methyl-1 .3.4,5-tetrahydro-2H-1 .5-ben2odiazepin-3-yl]-3-(3-tert-

butQxycarbonylphenyl)urea(3.35 g) was dissolved in trifluoroacetic acid(30 ml),and then stirred for one hour at room

temperature.The reaction mixture was concentrated under reduced pressure, hexane was added to the residue for trit-

uration.and collected by filtration, to thereby obtain 3.04 g of the title compound as colorless powder(Yield:99%).

Optical purity:97.8% ee(the ee value was determined by High Performance Liquid Chromatography)

[a]D(C=1.017.CHCl3):-59.6**

Exanple 127

Preparation of various salts of (-)-3-[3-(1 -tert-butylcartx)nyImethyl-2-oxo-5-phenyI-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl)ureido]benzoic acid

(1) Preparation of (+)-phenethyIamine salt

[0532] (-)-3-[3-{1-tert-Butylcartx)ny!methyl-2-oxo-5-phenyl-1,3,4,5-tetrahydro-2H-1,54Deruodiazepin-3-yOureid

zoic acid(300 mg) was dissolved in methanol (3 ml), {+)-a-phenethylamine(71 nng) was added, the mixture was

refluxed.and the reaction mixture was allowed to cool under agitation.Crystais so precipitated were collected by filtration

and dried under reduced pressure, to thereby obtain 86 mg of the title salt as a colorless crystal.

Melting point:1 76-1 77*C

^H-NMR(DMSO-d6)6:

1.17(9H,s),1.34(3H,d),3.46(3H,br).3.98-4.04(1H,m).4.14(1H.q),4.56-4.61(1H,m).4.76(1H.d),5.11(1H.d).6.79-

6.87(4H.m),7.13-7.54{15H.m).7.90(1H.s).9.15(1H,s)

(2) Preparation of benzylamine salt

[0533] Free compound(100 mg) was dissolved in aceton[triie(1 ml).benzylamine(21 mg) was added, and the mixture

was refluxed.The reaction mixture was allowed to cool under agitation, crystals so precipitated were collected by filtra-

tion and dried under reduced pressure, to thereby obtain 91 mg of benzylamine salt as a colorless crystal. Melting

point:1 61-163*^0

(3) Preparation of 4-methylbenzylamine salt

[0534] Ree compound(100 mg) was dissolved in acetonitrile(1 ml),4-methylbenzyl amine(24 mg) was added, the mix-
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ture was refluxed.The reaction mixture was allowed to cool, crystals so precipitated were collected by filtration and

dried, to thereby obtain 92 mg of the title salt as a colorless crystal.

Melting point:172-174°C

Exanrple 128

Preparation of (-)-3-[3-(1 -tert-butylcartx)nyImethyl-2-oxo-5-phenyl -8-methyl- 1 ,3,4,5-tetrahydro-2H-1 .S-benzodiazepin-

3-yl)ureido]ben20ic add {-)- a - phenethylamine salt

[0535] Free conrpound(300 mg) was dissolved in acetonitrile(2 ml). (-)- a - phenethylamine(69 mg) was added under

heating and refluxed for 5 minutes.The reaction mixture was allowed to cool, crystals so precipitated were collected by

filtration, and dried, to thereby obtain 327 mg of the title compound as a colorless crystal.

Melting point:169-17rC

Example 129

Preparation of (-)-3-[3-[1 -(2-toluoylmethyl)-2-oxo-5-(2-thenoyO-8-methyt-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl]ureido]benzoic acid (+)- a - phenetylamine salt

[0536] Free compound(10 mg) was dissolved in acetonitrile(1 ml). (+)- a - phenethylamine was added, and stirred at

room tenperature.Crystals so precipitated were collected by filtration and dried, to thereby obtain 8.7 mg of the title

compound as a colorless crystal.

Melting point:178-181°C

Example 130

Preparation of (+)-3-[3-[1 -{2-thenoylmethyf)-2-oxo-5-(3.3'dimethyIbutanoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzo-

diazepin-3-yI]ureido]benzoic acid (+)-a-phenethy!amine salt

[0537] Free compound(10 mg) was dissolved In acetonitrile(1 ml). {+)- a - phenethylamine(2 mg) was added, and

stirred at room temperature. Crystals so precipitated were collected by filtration and dried, to thereby obtain 8.0 mg of

the title compound as a colorless crystal.

Melting point:156-160*'C

Exanple 131

Preparation of 3-[3-[1 -(N-methyl-N-phenylcarbamoyfmethyf)-2-Qxo-5-cyclohexyl-1 ,3.4,5-tetrahydro-2H-1,5-benzodi-

azepin-3-yl]ureido]benzoic acid

Stepi

Preparation of 1-(N-methyl-N-phenylcarbamoylmethyl)-2-oxo-3-tert-butQxycart>onylamino-5-cyciohexyl-1 ,3,4.5-tetrahy-

dro-2H-1 ,5-benzodiazepine

[0538] Under argon atmosphere 2-Qxo-3-tert-butoxycartX)nylamino-5-cyclohexyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepine(1.0 g) was added to a suspension of 60% sodium hydride(222 mg) in anhydrous tetrahydrofuran(30 ml).and

the mixture was stirred at room temperature for 30 minutes,Subsequently,2-bromo-(N-methyl-N-phenyl)acetamide(951

mg) was added, and the mixture was stirred at room temperature for one hour.The reaction mixture was concentrated

under reduced pressure, ice-water(50 ml) was added and extracted with ethyl acetate.The organic layer was washed

with saturated brine, dried over anhydrous sodium sulfate.The solvent was concentrated under reduced pressure, the

residue was purified by silica gel column chrDmatography(n-hexane:ethyl acetate=2:1). to thereby obtain 1.13 g of the

title compound(YieId:80.2%).

^H-NMR(CDCl3)6:=
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1 .030 .68(8Km).1 .38(9H,s)J 74-1 .85(1 Km). 1 .94-2.09(1 H,m),3.03-3. 16(1 H,m).3.21
(

3J0(2H.m),4.42(1H.dt).4.66(1H.d).5.61(1H.d).6.96-7.05(1H.m)7.07-7.19(2H.m)J.26-7.48(6H.m)

Step 2

5

Preparation of 1 -(N-methyi-N-phenylcarbanrioylrne4hyl)-2-oxo-3-arnino-5-cyclohexyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzo-

diazepine

[0539] 1 -(N-Methyi-Ni3henylcart>arTK)ylmethyO-2H3KO-3-tert-butoxycart ,3.4.5-tetrahydro-

10 2H-1.5-benzodia2epine{1.13 g) was dissolved in ethanc^(20 mI),4N HCI-dioxane(10 ml) was added, and the mixture

was stirred at SO^'C for 30 minutes.The reaction mixture was concentrated under reduced pressure, saturated aqueous

sodium bicartx>nate was added and extracted with methylene chloride.The organic layer was dried over anhydrous

sodium sulfate, and the solvent was evaporated under reduced pressure, to thereby obtain 907 mg of the titled can-

pound.

15

^H-NMR(CDCl3)6:

1.03-1.40(4Km).l.45-1.70(6H.m),1.73-1.85(1H,m).1.93-2.05(1H,m).3.03-3.22(2H.m).3.33-

3.43(1H.m),3.36(3H,s),3.50-3.62(2H.m).4.76(1H.d),6.98-7.07(1H,m).7.10-7.11(2H,m).7.25-7.49(6H,m)

20 Step 3

Preparation of 1 -[l-(N-methyl-N-phenylciarbamoylmethyO-2-oxo-5-cyclohexyl-1 .3.4.5-tetrahydro-2H-1 ,5-ben2odi-

azepin-3-yl]-3-(3-ethoxycarbonyiphenyl)urea

25 [0540] Ethyl 3-aminobenzoate(406 mg) was dissolved in anhydrous tetrahydrofuran(20 ml). triphosgene(243 mg) was

added under ice-cooling. triethylamine(0.21 ml) was added thereto five times every 3 minutes, and the mixture was

stin^ed for one hour under ice-cooling.A solution of 1-(N-methyl-N-phenylcart)amoylmethyl)-2-oxo-3-amino-5-

cydohexyl-l ,3.4,5-tetrahydro-2H-1 .5-benzodiazepine(907 n^g) in anhydrous tetrahydrofuran(20 ml) was added, the

mixture was allowed to come to room temperature, and stinted for one hour. The reaction mixture was concentrated

30 under reduced pressure.water(50 ml) was added and extracted with methylene chloride.The organic layer was dried

over anhydrous sodium sulfate, the solvent was concentrated under reduced pressure, the residue was purified by silica

gel column chromatography(n-hexane:ethyl acetate=4:3),and isopropyl ether was added to the residue for tritura-

tion.collected by filtration, to thereby obtain 1 .1 0 g of the titled compound(Yield:82.5%).

35 ^H-NMR(Dh/ISO-d6.80^C)6:

1 .03-1 .35(4H,m), 1 .30(3H.t). 1 .40-1 .60(4H.m),1 .65-1 .77(1 H.m). 1 .88-2.00(1 H.m).3. 1 0-3.45(6H.m),3.75-

3.90(1H,m),4.22-4.55(2H,m).4.28(2H.q).6.58(1H.d).7.09-7.18(1H,m),7.22-7.55(11H,m),8.03(1H,t),9.09(1H.s)

Step 4

40

Preparation of 3-[3-[1 -(N-methyl-N-phenylcarbamoylmethyO-2-oxo-5-cyclohexyt-1 .3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]ureido]benzoic acid

[0541] 1 -[1 -(N-Methyl-N-phenylcarbamoylmethyl)-2-oxo-5-cyclohexyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-

45 3-(3-ethoxycart>onylphenyl)urea(1.0 g) was dissolved in a mixed solvent of methanol(50 mi) and tetrahydrofuran(25

m!),aqueous lithium hydroxide monohydrate(350 mg) solution (25 ml) was added, and the mixture was refluxed for 30

minutes.TTie reaction mixture was concentrated under reduced pressure, the residue was acidified with 1 N hydrochloric

acid.extracted with methylene chloride.The organic layer was washed with saturated brine, dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure, and isopropyl ether was added to the residue for

50 trituration.collected by filtration, to thereby obtain 904 mg of the titled compound(Yie!d:95.0%).

Melting point:244-248°C(decomposition)

^H-NMR(DI^SO-d6.80*'C)6:

1 .05- 1 -79(9H.m), 1 .87-1 .98(1 H. m).3. 1
0-

55 3.25(2H,m).3.42(1H,dd).3.87(1H.d),4.36(1H,dt).4.55(1H,d),6.46(1H,d).7.05-7.15(1H,m),7.20-

7.54(12H.m),7.95(1H.t),8.86(1H.s)

MS(FAB)m/z:570(I^H+) 1 33(base)

I R(KBr)cm-^ :3325.2932, 1 686. 1 653, 1 595, 1 559. 1 497, 1 242.758

164



EP 0 945 445 A1

Example 132

Preparation of 3-[3-[1 -(N-tert-biityl)carbamoyimethyl-2-oxo-5-cyclohexyM ,3.4,5-tetrahydro-2H-1 .S-benzodiazepin-S-

yt)ureido]benzoic acid

Stepi

Preparation of 1 -(N-tert43utyOcarbanrK)ylnriethyl-2K)xo-3-tert-lxjtoxycartx)nylamino-5K^ ,3,4,5-tetrahydro-2H-

1 ,5-benzodiazepine

. [0542] 20xo-3-tert4xrtoxycarbonylamino-5-cycIohexyl-1.3.4.5-tetrahydro-2H-1.54)en20diazepi^ g) was sus-

pended in toluene(25 mI),N-tert-butyl-2-bromoacetamide(1.14 g).1N aqueous sodium hydroxide(15 mO and tetra n-

butylammonium bromide(90 mg) were added thereto,and the mixture was stirred at room temperature overnight.Water

and ethyl acetate were added to the reaction mixture, separated.The aqueoi^ layer was extracted with ethyl acetate,

the ethyl acetate extract was combined with the former organic layer, and the combined extract was washed with satu-

rated brine,dried over anhydrous sodium sulfate.The solvent was evaporated under reduced pressure, ether was added

to the residue for trituration,collected by filtration, to thereby obtain 1 .09 g of the title compound(Yield:83.0%),

^H-NMR(CDCl3)6:

1.10-1 .90(9H,m),1 .31 (9H.s),1 .40(9H,s),2.00-2.1 0(1 H,m).3.1 0-3.22(1 H,m) ,3.29(1 H,dd),3.48-

3.57(1 H.m).4.20(1 H.d).4.31 -4.42(1 H,m),4.45(1 H.d).5.41 (1 H,d),6. 1 1 (1 H,brs).7.05-7. 1 3(1 H.m),7. 1 7-7.25(3H.m)

Step 2 .

'

Preparation of 1-(N-tert-butyOcarbanrK)ylmethyl-2-oxo-3-amino-5-cyclohexyl-1,3,4,5-tetrahydro-2H-1.5-benzodiaze^^

[0543] Step 2 of Example 131 was repeated except that 1-(N-tert-butyI)carbamoyimethyl-2-oxo-3-tert-butaxycarbo-

nylamino-5-cycIohexyl-1,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1-(N-methyl-N-phenylcar-

bamoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to thereby

obtain the title compound.

^H-NMR(CDCl3)6:

1 .1 0-1 .90(1 1 H,m),1 .30(9H.s).2.01 -2. 13(1 H,m),3.08-

3.21(1H,m),3.24(1H,dd),3.38(1H,dd),3.51{1H,dd),4.30(1H,d).4.39(1H,d),6.10(1H.brs )7.05-7.13{1H,m),7.17-

7.30(3H,m)

Step 3

Preparation of 1-[1 -(N-tert-butyOcarbamoylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yi]-3-

(3-ethoxycarbonylphenyI)urea

[0544] Step 3 of Example 131 was repeated except that 1-(N-tert-butyl)cart)amoylmethyl-2-oxo-3-amino-5-

cyclohexyl-1,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1-(N-methyl-N-phenylcart}amoyimethyl)-2-

Qxo-3-amino-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine. to thereby obtain the title compound.

^H-NMR(DMSO-d6)5:

1.10-1.80(21H.m),1.88-2.00(1H.m).3.17-3.44(3H,m),3.75(1H.d),4.28(2H.q).4.22-

4.39(1H,m),4.64(1H,d),6.64(1H,d),7.10-7.18(1H.m),7.23-7.38(4H,m),7.46-7.56(3H,m),8.04(1H,t),9.12(1H.s)

Step4

Preparation of 3-[3-[1 (N-tert-butyl)carbamoyImethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yljureidojbenzoic acid

[0545] Step 4 of Example 131 was repeated except that 1-[1-(N-tert-butyI)carbamoylmethyl-2-oxo-5-cyclohexyl-

1.3.4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl]-3-(3-ethoxycartX)nylphenyI)urea was used instead of 1-[1-(N-methyl-N-

phenylcail3amoylmethyO-2-oxo-5-cyclohexyl-1,3.4,5-tetrahydro-2H-1.5-benzodiazepin-3-yIl-3-(3-ethoxyc^

nyl)urea, to thereby obtain the title conrtpound.
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Melting point:230-234°C{decomposition)

^H-NMR(DMSC>d6)5:

1 .10-1.80(1 8H,m).1 .88-2.00(1 H.m).3. 15-3.45(3H.m).3.75(1 H.d).4.27-4.40(1 H,m),4.63(1 H,d).6.69(1 H,d),7.08-

7.18(1H.m),7.21-7.35(4H.m).7.42-7.58(3H.m),7.99(1H.t).9.20(1H.s).12.60-13.00(1H.br)

MS(FAB)m/2:536{MH+)

IR(KBr)cm-^ :33 1 6,2932, 1 686. 1 655.1 551 .756

Exarrple 133

Preparation of 3-[3-[1 -(2.5-dimethylthiophen-3-yl)carbonylnriethyl-2-oxo-5-cyclohexyI-1 ,3,4,5-tetrahydro-2H-1.5-benzo-

dia2eptn-3-yQureidoIbenzoic acid

Stepi

Preparation of 1 -(2,5<Jimethylthlophen-3-yl)cartx)nylnriethyI-2-oxo-3-tert-butoxycarbonylamino-5<^

tetrahydro-2H-1 ,5-benzodia2epine

[0546] Step 1 of Example 1 31 was repeated except that 3-bromoacety1-2.5-dtmethylthiophene was used instead of 2-

bronio-(N-methyl-N-phenyl)acetannide, to thereby obtain the title compound..

^H-NMR(CDCl3)6:

1.17-1.88(9H.m).1.39(9H.s).1.96-2.08(1H.m).2.41(3H,s).2.71(3H.s).3.12-3.25(1H.m).3.29(1H,dd).3.^^^

3.70(1 H.m).4.39(1 H.d). 4.45-4.54(1 H,m),5.37(1 H.d).556-5.64(1 H,m) .6.94-7. 18(5H.m)

St^ 2

Preparation of 1 -(2.5-dimethylthiophen-3-yOcartx)nylmethyl-2-oxo-3-amino-5-cyclohexyl-1 .3.4.5-tetrahydro-2H-1 .5-

benzodiaz^ine

[0547] Step 2 of Example 131 was repeated except that 1-(2.5-dimethylthiophen-3-yl)carbonylmethyl-2-Qxo-3-tert-

butoxycart5onylamino-5-cyclohexyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(N-methyl-N-phe-

nylcarbamoyImethyl)-2-oxo-3-tert-butaxycartx)nylamlno-5-cyclohexyI-1 ,3.4,5-tetrahydro-2H-1 .5-beniodia2epine, to

thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .10-2. 1 5(1 2H.m) .2.41 (3H.s).2.72(3H,s),3. 1 2-3.33(2H,m).3.39-3.47(1 H.m).3.61 -

3.72(1 H,m),4.32(1H,d),5.48(1H.d).6.92-7.22(5H.m)

Step 3

Preparation of 1 -[1 -(2,5-dimethylthiophen-3-yf)carbonylmethyl-2-oxo-5-cyclohexyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yl]-3-(3-tert-butoxycarbonylphenyl)urea

[0548] Step 3 of Example 131 was repeated except that 1-(2,5-dimethyithiophen-3-yi)cartx)nylmethyl-2-oxo-3-amlno*

5-cyclohexyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1 -(N-methyl-N-phenylcarbamoylmethyl)-2-

oxo-3-amino-5-cyclohexyl-1.3,4.5-tetrahydro-2H-1,5-benzodiazepine. and that tert-butyi 3-aminobenzoate was used

instead of ethyl 3-aminobenzoate. to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.02-1.86(18H.m).1.94-2.06(1H.m),2.35(3H.s).2.65(3Ks),3.11-

3.23(1H.m).3.38(1 H.dd),3.67(1 H.dd),4.49(1 H,d).4.78(1 H.dt),5.38(1 H.d).6.23(1 H.d), 6.93-7.37(7H.m).7.53-

7.62(1H.m).7.65-7.72(1H.m).7.80(1H.dt)
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Step 4

Preparation of 3-{3-[1 -(2,5-dimethylthiophen-3-yOcartx)nyimethyl-2-oxo-5-cydohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzo-

diazepir>-3-yl]ureido]benzoic acid

[0549] Trifluoroacetic acid(5 ml) was added to a solution of 1-[1-(2,5<limethyfthiophen-3-yl)carbonylmethyl-2-oxo-5-

cyclohexyl-1.3.4.5-tetrahydro-2HO,5-ben2odiazepin-3-yn-3K34ert43utoxyGart«)nylphen^ mg) in anhydrous

methylene chloride(10 ml),and the mixture was stirred at room tenrpa-ature for 30 minutes.The reaction mixture was
concentrated under reduced pressure, ethanol was added to the residue.crystals were collected by filtration, to thereby

obtain 202 mg of the title compound.

Melting point: :226-229*C{decomposition)

^H-NMR(DMSOd6)6:
1.10-1 .83{9H,m),1 .94-2.05(1 H.m).2.39(3H,s).2.62(3H,s),3. 1

5-

3.38(2H.m),3.44(1H.dd),4.44(1H.dt).4.67(1H.d).5.32(1H.d).6.61(1H.d).7.07-7.12{2H.m),7.22-

7.37(4H.m),7.49(2H.tq).7.99(1H.t).9.04(1H,s).12.70-13.00(1H.br)

MS(FAB)m/z:575{rw1H^, 154(base)

I R(KBr)cm-^ :3337,2934. 1 692. 1 670. 1 661 , 1 557. 1 238,760

Example 134

Preparation of 2-methoxy-5-[3-(1 -tert4xrtylcartx)nylmethyl-2K)xo-5K:yclohexyl-1.3.4.5-tetrahydro-2H-1 ,5-benzodi-

azepln-3-yl]uretdo]benzoic ackj

Step 1

Preparation of 1 -(1 -tert-butyIcarbonyImethyl-2-oxo-5-cyclohexyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-

methQxycart3onyl-4-methoxyphenyl)urea

[0550] Step 3 of Example 131 was repeated except that 1-tert-butylcarbonylmetiiyl-2-Qxo-3-amino-5-cyclohexyl-

1,3.4.5-tetrahydro-2H-1.5-benzodia2^ine was used instead of 1-(N-methyl-N-phenylcarbamoy!methyl)-2-oxo-3-

amino-5-cydohexyl-1,3,4.5-tetrahydro-2H-1.5-benzodiazepine,and that methyl 5-amino-2-methoxybenzoate was used

instead of ethyl 3-aminobenzoate, to thereby obtain the titie compound.

^H-NMR(DMSO-d6)6:

1.18(9H,s).1.10-1.82(9H.m).1.93-2.05(1H.m).3.13-3.50(3H.m).3.74(3H.s).3.75(3H.s).4.30-

4.45(2H.m).5. 1 1 (1 H,d).6.49(1 H.d).6.97 ^ 7. 1 3(3H,m).7.20--7.30(2H.m), 7.38(1 H.dd).7.69(1 H.d).8.79(1 H,s)

Step 2

Preparation of 2-methoxy-5-[3-[1 -tert-butylcarbonylmetiiyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yQureido]benzoic acid

[0551] Step 4 of Example 131 was repeated except that 1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 .3,4.5-tet-

rahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-methoxycart>onyl-4-methoxyphenyI)urea was used instead of 1-[1-(N-methyl-

N-phenylcarbamoylmethyQ-2K)xo-5K;yclohexyl-1.3,4,5-tetrahydro-2H-1.5-ben2odiazepin-3-yO-3-(3-ethoxycarbon

phenyl)urea. to thereby obtain the title compound.

f^elting point:207-209'*C(decomposition)

^H-NMR(DMSO<l6)5:

1.18(9H.s),1.10 1.82(9Km).1.93 ~ 2.05(1 H,m)i3, 15 ~ 3.45(3H,m).3.74(3H,s),4.30

4.45(2H,m),5.12(1H.d),6.48(1H.d).6.95 - 7.03(2H,m),7.05 ^ 7.13(1 H,m).7.20

7.30(2H.m).7.39(1H.dd).7.63(1H.d).8.76(1H.s).12.30^12.70(1H.br)

MS(FAB)m/z:551(MH*), 133{base)

IR(KBr)cm-^:3386,3340,3289,2934.1742.1686,1661.1553,1497.1221
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Example 135

Preparation of 3-[3-[1 -(2-therK)yOmethyl-2-oxo-5-{3.3<JimethyibutanoyO-8-methyl-1 .3.4,5-tetrahy^ ,5-benzodi-

azepin-3-yI]ureido]ben20ic acid

Step 1

Preparation of 1-(2-thenoyl)methyl-2-oxo-3-tert-butoxycarbonylamino-5-(3, 3-dimethylbutanoyO-8-nnethyl-1,3,4,5-tet-

rahydro-2H- 1 .S-benzodiazepine

[0552] Step 2 of Exaniple 109 was repeated except that 2-bronf^cet/l thiophene was used instead of 2-bromo-2'-

methylacetophenone, to thereby obtain the title compound.

^H-NMR(CDCl3)5:

0.96(9H.s).1.39(9H.s).1.95 - 2.10(2H.m).2.37(3H.s).3.80(1H.dd).4.42

4.62(2H,m).4.68(1H.d).5.38{1 H,d).5.48(1 H,d),7.03 ~ 7.15(3H.m).7. 19(1 H.dd).7.73(1 H.dd).7.82(1 H.dd)

Step2

Preparation of 1 -(2-thenoyl)methyl-2-oxo-3-amino-5-(3,3-dimethylbutanoyl)-8-methyl-1 ,3,4,5-telrahydro-2H-1 .5-benzo-

diazeptne

[0553] Step 2 of Example 131 was repeated except that 1-(2-thenoyI)methyl-2-oxo:3-tert-butoxycartK)nylamino-5-

(3,3-dimethyIbutanoyi)-8-methyl-1.3.4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(N-methyl-N-phenyl-

cart)anTOylmethyl)-2-cxo-3-tert-butoxycarbonylamino-5-cyclohexyI-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to

thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.95(9H,s),1.53 " 1.72(2H,m).1.94 - 2.08(2H.m),2.38(3H,s).3.58

3.80(2H,m).4.48(1 H,t)A51 (1 H,d),5.54(1 H.d),7.03 7.13(3H,m).7.20(1H,dd)J.74(1 H,dd) ,7.84(1 H.dd)

Step 3

Preparation of 1-[1-(2-thenoyl)methyl-2-oxo-5-(3,3-dimethylbutanoyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1,5-benzodi-

azepin-3-yQ-3-(3-tert-butQxycait>onylphenyl)urea

[0554] Step 2 of Example 126 was repeated except that 1 -(2-thenoyl)methyl-2-oxo-3-amino-5-(3,3-dimethylbutanoyO-

8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2-toluoylmethyl)-2-Qxo-3-amino-5-(2-the-

noyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazeplne.to therday obtain the title compound.

^H-NMR(CDCl3)5:

0.96{9H.s),1.56(9H.s),1.98 - 2. 13(2H.m),2.37{3H,s),3.87(1 H,dd).4.61(1H,t),4. 74(1 H,d).4.84(1H,dt).5.37(1 H.d),6.

15(1Kd).7.07^7.16(4H,m),7.22-7.34(2H,m),7.58~7.71(3H,m),7.75'-7.82(2H,m)

Step 4

Preparation of 3-[3-[1 -{2-thenoyl)methyl-2-oxo-5-(3,3-dimethylbutanoyl)-8-methyl-1.3,4.5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yl]ureido]benzoic acid

[0555] Step 4 of Example 133 was repeated except that 1-[1-(2-thenoyl)methyl-2-oxo-5-(3,3-dimethyIbutanoyI)-8-

methyl-1,3,4,5-tetrahydro-2H-1,5-benzodlazepin-3- yO-3-(3-tert-butoxycarbonylphenyl)urea was used instead of 1-(1-

(2,5Hjimethylthibphen-3-yl)carbonylmethyl-2K)xo-5<yclohexyl-1,3.4,5-tetrahydro-2H-1,5-ben20^

butoxycart>onylphenyl)urea, to thereby obtain the title conpound.

Melting point:247-249''C(decomposition)

^H-NMR(DMSO-d6)6:

0.95(9H,s), 1 .93(1 H.d).2.05(1 H.d).2.38(3H.s).3.52-3.60{1 H,m).4.41 -

4.60(2H.m).5.20(1 H,d).5:41(1H.d) .6.71(1 H.d).7.20-7.38(5H.m),7.45-
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7.55(2H.m).8.02(1H.t),8.08(1H.dd).ai3(lH,dd).9.00(1H.s).12.80(1H,br)

MS(FAB)m/z:577(MH*), 145(base)

IR(KBr)cm-^ :3392. 1 702. 1 649, 1 632, 1561 . 1 233,760

Example 136

Preparation of 2-methyl-5-[3-[1-(2-thenoyOmethyl-2K)xo-5-(3.3<linriethylbutan .3.4,5-tetrahydro-2H-1 ,5-

benzodiazepin-3-/Qureido]benzoic acid

Step 1

Preparation of HI -(2-thenoyI)rnethyl-2K)xo-5-(3,3<JimethylbiJtarioyl)-8-meth^

azepin-3-yl]-3-(3-tert-butoxycafbonyl-4-methyIphenyl)urea

[0556] Step 3 of Example 131 was repeated except that 1 -(2-thenoyI)methyl-2-axo-3-amino-5-(3,3-dimethylbutanoyl)-

8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodia2epine was used instead of 1-(N-methyl-N-phenyIcarbamoylmethyl)-2-

oxo-3-amino-5-cyclohexyl-1,3.4.5-tetrahydro-2H-1.5-benzodla2epine,and that tert-butyl 5-amino-2-methyIbenzoate

was used instead of ethyl 3-aminobenzoate. to thereby obtain the title compound.

^H-NMR(DMSO-d6)6:

0.94(9H.s).1.52(9H,s),1.92(1H,d).2.04(1H,d).2.37(3H.s),2.37(3H.s).3.50-3.58(1H,m),4.38-

4.55(2H,m).5.18(1H,d),5.41(1H.d).6.64(1H,d).7.12(1H.d).7.20-

7.40(5H,m).7.72(1H.d).8.08(1H.dd).8.13(1H,dd),a88(1H,s)

Step 2

Preparation of 2-methyl-5-[3-[1 -(2-thencyl)'Tie%'-2-oxo-5-(3,3-dimethylbutanoyl)-8-methyi-1 ,3,4.Stetrahydro-2H-1 .5-

benzodiazepin-3-yQureido]benzoic acid

[0557] Step 4 of Example 133 was repeated except that 1-[1-{2-thenoyl)methyl-2-oxo-5-{3,3-dimethylbutanoyi)-8-

methyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepin-3-yl]-3-(3-tert-butoxycartx)nyl-4-met^^ was used instead

of 1 -[1 -(2,5-climethylthiophen-3-y1)cartx)nylmethyl-2-oxo-5-cycIohexyI-1 ,3,4,5-tetrahydro-2H- 1 ,5-benzodiazepin-3-yl]-

3-(3-tert-butoxycarbonylphenyI)urea, to thereby obtain the title compound.

Melting point:241 -242°C(decomposition)

^H-NMR(DMSO-d6)6:

0.95(9H,s).1.92(1H.d).2.04(1H.d),2.37(3H,s).2.41(3H,s),3.50-3.58(1H.m).4.40-

4.58(2H.m),5. 1 9(1 H,d),5.40{1 H,d),6.64(1 H,d).7. 1 3(1 H,d).7.20-

7.40(5H.m),7.87(1H.d).8.08(1H,dd),8.13(1H.dd),8.86(1H,s).12.70(1H.brs)

MS(FAB)m/z:591(MH+). 136(base)

IR(KBr)cm-^ :3364,3291 ,1 719. 1 682,1657,1 242,737

Example 137

Preparation of 2-methyl-5-[1 -(2-toluoylmethyl)-2-oxo-5-(2,2-dimethylbutanoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-ben-

zodiazepin-3-yI]ureidoIbenzoic acid

Step 1

Preparation of 2-oxo-3-tert-butoxycart>onylamino-5-(2,2-dlmethylbutanoyl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzo-

diazepine

[0558] 2-Oxo-3-tert-butQxycarlx)nylamino-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine(1 .0 g) was suspended

in 1 ,2-dichloroethane(20 ml),and 2,2-dimethylbutanoyl chloride(538 mg) and pyridine(0.33 ml) were added thereto to

the suspension, and the mixture was refluxed for 2 hours.Methylene chloride was added to the reaction mixture,

washed with water and saturated aqueous sodium bicarbonate.dried over anhydrous sodium sulfate, the solvent was

evaporated under reduced pressure, crystals so precipitate were washed with ether, to thereby obtain 1 .20 g of the title

conpoundfYield 89.8%).
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^H-NMR(CDCl3)6:

0.81 (3H.t).0.84(3H.s).0.91 (3H.s),1 . 1 8-1 .28(1 H.m).1 .40(9H.s),1 .52-1 .66(1 H.m),2.39(3H,s),3.88(1 H.dd).4.30-

4.53(2H,m).5.39(1H.d),6.95{1H,brs).7.03-7.15(2H.m)J.86(1H.s)

Step 2

Preparation of 1 -(2-toluoylmethyl)-2-oxo-3-tert-butoxycart)onyiamino-5-(2.2Kjimethylbutan^^ ,3.4,5-tet-

rahydro-2H-1 .S-benzodiazepine

[0559] Step 2 of Example 1 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-(2,2-dimethyfbutanoyI)-8-

methyl-1,3,4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 2-Qxo-3-tert-butoxycarbonylamino-5-plvaloyl-

1 ,3,4,5-tetrahydro-2H-1 .S-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.84(3H,t).0.90(3H,s).0.96(3H,s).1.15-1.45(1H.m).1.40(9H.s).1.57-

1 .75(1 H.m),2.37(3H.s),2.60(3H.s),3.95(l H,dd).4.25(1 H.t).4.39{1 H.d).4.49-4.62(1 H,m).5.46-

5.55(1H.m),5.55(1H,d)7.02-7.14(3H,m).7.25-7.37(2H.m).7.41-7.49(1H,m),7.73-7.80(1H,m)

Step 3

Preparation of 1-(2-toluoylmethyl)-2-oxo-3-amino-5-(2.2-dlmethylbutanoyl)-8-methyi-1 ,3.4,5-tetrahydro-2H-1 .5-ben20-

diazeplne

[0560] Step 3 of Example 1 was repeated except that 1-(2-toluoylmethyl)-2-oxo-3-tert-butoxycarbonylamino-5-(2.2-

dimethyIbutanoyl)-8-methyl-1,3,4.5-tetrahydro-2H-1.S-benzodiazepine was used instead of 1-(2-toluoylmethyI)-2-oxo-

3-tert-butoxycarbonylamino-S-pivaloyl-1 »3.4.5-tetrahydro-2H-1 .5-benzodiazepine. to thereby obtain the title conrpound.

^H-NMR(CDCl3)6:

0.83(3H,t),0.87(3H.s),0.97(3H,s),1.20-1.35(lH.m).1.58-1.75(3H,m).2.37(3H,s),2.59(3H,s).3.61-

3.81(2H,m),4.25(1Kt),4.33(1H,d).5.67(1H.d)J.00(1H.brs).7.05-7.14(2H.m).7.28-7.37(2Km),7.42-

7.50(1 H.m).7.76-7.82(1H.m)

Step 4

Preparation of 1-[1-(2-toIuoy!methyl)-2-oxo-5-(2,2-dimethylbutanoyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl]-3-(3-tert-butoxycartx)nyl-4-methylphenyt)urea

[0561 ] Step 3 of Example 1 31 was repeated except that 1 -(2-tpIuoylmethyl)-2-oxo-3-amino-5-(2,2-dimethylbutanoyl)-

8-methyl-1.3,4,5-tetrahydro-2H-1,S-benzodiazepine was used instead of 1-(N-methyl-N-phenylcarbamoylmethyl)-2-

oxo-3-amino-5-cyclohe9cyl-1,3.4.5-tetrahydro-2H-1.5-benzodiazeplne,and that tert-butyl 5-amino-2-methylbenzoate

was used instead of ethyl 3-aminobenzoate, to thereby obtain the title compound.

^H-NMR(CDCl3)5:

0.86(3H.t).0.93(3H.s),0.94(3H.s).1.22-1,37(1H.m).1.56(9H.s).1.52-

1 .71 (1 H,m),2.37(3H,s),2.46(3H.s),2.52(3H,s).3.98(1 H.dd).4.34(1 H.t).4.38(1 H.d).4.

82(1H,dt).5.52(1H.d).6.03(1H.d).6.98-7.32(7H,m),7,37-7.46(2H.m),7.60-7.72(2H,m)

Step 5

Preparation of 2-methyl-5-[1 -(2-toluoylmethyl)-2-oxo-S-(2.2-dimethyibutanoyf)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-ben-

zodiazepin-3-yl]ureido]benzoic acid

[0562] Step 4 of Example 133 was repeated except that 1-[1-(2-toluoyImethyl)-2K)xo-5-(2,2-dimethylbutanoyt)-8-

methyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yO-3-(3-tert-butoxycart)onyl-4-methyIphenyl)urea was used Instead

of 1 -[1 -(2.5-dimethylthiophen-3-yl)carlx)nyImethyl-2-oxo-5-cyclohexyl-1 .3.4,5-tetrahydro-2H-1 ,S-benzodiazepin-3-yi]-

3-(3-tert-butoxycarbonylphenyI)urea, to thereby obtain the title compound.

Melting point:234-236*C(decomposition)
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^H-NMR(DMSOHd6)6:

0.77(3H.t).0.82(3H.s).0.88(3H.s).1 . 1 5-1 .35(1 H.m). 1 .50-

1 70(1 H,m).2.39(3H,s).2.40(3H,s).2.45(3Ks).3.68(1H.Cki) .4.24(1 H,t) ,4.52(1 H.ddd).

4.89(1H.cJ),5.41(1H.d).6.66(1H.d).7.10-7.42(7Km).7.46-

7.55(1H,m)J.87(1H,d),7.98(1H,d).8.87(1H.s).12.70(1H.br)

MS(FAB)m/z:599(MH*). 1 1 9(base)

. IR(KBr)cnT^:3413,3343.2967,1719.1692,1655,1632,1545.752

Example 138

Preparation of 3-[3-[1 -(2,5KJimethylthiopheri-3-yOcarbonylmethyl-2-oxo-5-(3.3-dirnethyIbirtanoyO-8-m

rahydro-2H-1 .5-benzodiazepin-3-yI]ureido]benzoic acid

Step 1

Preparation of 1 -(2,5<linriethylthlophen-3-yl)cartx)nylniethyl-2-oxo-3-tert-butoxycart>onylamino^

tanoyl)-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0563] Step 2 of Example 109 was repeated except that 3-bronrK>acetyt-2.5-dimethytthiophene was used instead of 2-

bromo-2*-methylacetophenone, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.96(9H.s),1.39(9H,s).2.00(1H.d).2.09(1H.d).2.36(3H,s),2.43(3H,s).2.70(3H,s). 3.81(1 H,dd).4.40-

4.62(3H,m).5.21 (1 H,d),5.50(1 H.d) .6.98-7. 1 3(4H,m)

Step 2

Preparation of 1 -(2,5KlimethyIthiophen-3-yl)cartx)nylmethyl-2-oxo-3-amino-5-(3,3-dimethyIbutanoyl)-8-methyl-1 ,3,4,5-

tetrahydro-2H-1 ,5-benzodlazepine

[0564] Step 2 of Exanrple 131 was repeated except that 1-(2.5-dimethylthiophen-3-yOcarbonylmethyt-2-oxo-3-tert-

butoxycart)onylamino-5-(3,3<iimethylbutanoyl)-8-methyl-1,3,4,5-tetrahydro-2H-1.5-benzodiaz^ was used Instead

of 1 -(N-methyl-N-phenylcarbamoylmethyI)-2-oxo-3-tert-butoxycarbonylamino-5-cyclohexyl-1 ,3.4.5-tetrahydro-2H-1 ,5-

benzodiazepine, to thereby obtain the title connpound.

^H-NMR(CDCl3)6:

0.95(9H.s).1.63(2H.s),1.97(1H.d),2.06(1H.d),2.36(3H,s).2.44(3H.s).2.72(3H,s), 3.58-

3.80(2H,m),4.37(1H,d),4.47(1H,t).5.38(1H.d),6.97(1H.brs).7.02-7.13(3H.m)

Step 3

Preparation of 1 41-(2,5<limethyIthiophen-3-yOcartx)nylmethyl-2-oxo-5-(3.3-dlmethyIbutanoyl)-8-methyI-1 ,3,4,5-tet-

rahydro-2H-1,5-benzodiazepin-3-yl]-3-(3-tert-butoxycarlx)nylphenyl)urea

[0565] Step 2 of Example 1 26 was repeated except that 1 -(2,5-dimethylthiophen-3-yl)carbonylmethyl-2-oxo-3-amino-

5-(3,3-dimethylbutanoyI)-8-methyl-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1 -(2-toluoylmethyO-

2-axo-3-amino-5-(2-thenoyI)-8-methyl-1 ,3,4.5-tetrahydro-1 ,5-benzodiazepine. to thereby obtain the title compound.

iH-NMR(CDCl3)6:

0.97(9H,s),1.56(9H.s),2.04(1H.d).2.15(1H,d).2.37(3H,s),2.39(3H.s),2.64(3H.s),

3.83(1H,dd),4.59(1H,t).4.62(1H,d).4.85(1H.ddd),5.24(1H.d),6.15(1H.d)J.01(2H.s). 7.07-7. 15(3H,m), 7.1 9-

7.28(1H,m).7.60(1H,dd),7,77(1H,t)
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Step 4

Preparation of 3-[3-[1 -(2,5-dimethyIthiophen-3-yl)carbonylmethyl-2-oxo-5-(3,3<jimethylbutarioyO-8-rTie^^^

rahydro-2H-1 ,5-benzodiazepin-3-yl]ureidoIbenzoic acid

[0566] Step 4 of Example 1 33 was repeated except that 1 -[1 -(2,5-dimethylthiophen-3-yOcartx)nylmethyl-2-axo^5-(3,3-

dimethylbutanoyl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-3-(3-tert-butoxycaibonylphenyl)urea was

used instead of 1-[H2,5-dinriethylthiophen-3-yl)cart)onylmethyl-2K)xo-5<yclohexyl-1,3.4,5-tetrah^

azepin-3-yf]-3-(3-tert-butQxycartx)nytphenyl)urea.to thereby obtain the title compound.

Melting point:231 -233°C(decomposition)

^H-NMR(DMSO-d6)6:

0.95{9H.s).1.97-2.11(2H,m).2.37(3H.s).2.41(3H.s).2.59(3H,s).3.52-3.60(1H.m),4.40-

4.60{2H.m).5.05(1 H,d),5.21(1H.d) .6.70(1 H.d).7.1 8-7.37(5H.m).7.46-

7.55(2H.m) .8.02(1 H.t).9.02(1 H.s),1 2.80(1 H.br)

MS(FAB)m/z:605(MH*), 139(base)

IR(KBr)cm*"':3420.3333.2955.1688.1653,1555.754

Example 139

Preparation of 2-methyl-5-[3-(1 -tert-butylcarbonylmethyl-2-oxo-5-phenyl-8-methyi-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl)ureidoIben2oic acid

Step 1

Preparation of 1 -(1 -tert-butylcarlx)nylniethyl-2-oxo-5-phenyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-

3-(3-tert-butoxycarbony!phenyl)urea

[0567] Step 3 of Exannple 95 was repeated except that tert-butyl 5-amino-2-methylbenzoate was used instead of ethyl

3-aminobenzoate. to thereby obtain the title compound.

^H-NMR(DMSOKi6)6:

1 .1 7(9H.s), 1 .52(9H.s).2.33(3H,s),2.37(3H,s).3.51 -

3.63{1H.m).3.96(1Kdd).4.57(1H,ddd),4.72(1H,d).5.08(1H.d).6.63(1H,d),6.73-6.87(3H,m).7.00-

7.24(6H.m).7.38(1H.dd),7.74{1 H.d)

Step 2

Preparation of 2-methyl-5-[3-(1 -tert4xjtylcartx)nylmethyi-2-Qxb-5-phenyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-ylureido)benzoic add

[0568] Step 4 of Example 133 was repeated except that 1-(1-tert-butylcaftx)nylmethyl-2-oxo-5-phenyl-8-methyI-

1,3,4.5-tetrahydro-2H-1.5-benzodiazepin-3-yl)-3-(3-tert-butoxycart)onylphenyl)urea was used instead of 1-[1-(2,5-

dimethylthiophen-3-yl)carbonylmethyl-2K)xo-5K:yclohexyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepi^^

butoxycarbonylphenyl)urea, to thereby obtain the title compound.

Melting point:248-250'*C(decomposition)

^H-NMR(DMSC>d6)6:

1.17(9H.s),2.33(3H.s),2.41(3H.s).3.57(1H.dd).3.96(1H.dd).4.57(1H.ddd).4.72(1 H,d).5.08(1 H.d).6.65(1 H,d).6.73-

6.87(3H,m),7.00-7.24(6H.m).7.38(1H.dd),7.87(1H.d).9.97(1H.s).12.50-12.90(1H.br)

MS(FAB)nVz;543(MH*), 154(base)

IR(KBr)cm*^:3364.3305.2967.1725.1686.1647.1532,1267,760.695
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Exanple 140

Preparation of (+)-3-[1 -(2-toluoylmethyl)-2-oxo-5-(3,3<Jimethylbutanoyl)-8-methy!-1 ,3.4,5-tetrahyd ,5-benzodi-

azepin-3-yl]uretdo]benzoic acid

Step1

Preparation of (+)-1 -(2-toIuoytmetfTyO-2<)xo-3-amino-5-(3,3KiiniethyIbiJtanoyO-8-rnethyl-1 ,3.4,5-tetrahydro-2H-1 .5-

benzodiazepine

[0569] ( ± )-1 -(2-toluoylmethyO-2-oxo-3-an:Tino-5-(3.3<limethylbutanoyl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepine{10.0 g) was dissolved in ethyl acetate{150 ml),a solution(100 mO of (+)-dibenzoyl-D-tartaric acid monohy-

drate(8.92 g) in ethyl acetate was added, and the mixture was stirred at room temperature overnight.Crystals so

precipitated were collected by filtration, saturated aqueous sodium bicarbonate was added to the residue, and extracted

with chloroform.The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced

pressure, to thereby obtain 4.44g of the title compound as light-yellow-color amorphous.

Optical purity:95%ee (Mosher method)

[a] (C=1 .O3.CHCI3) :+75.5»

Step 2

Preparation of (+)-1 -[1 -(2-toluoylmelhyl)-2-oxo-5-(3.3'dimethy1butanoyl)-8-mettiyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yl]-3-(3-benzyloxycarbonylphenyl)urea

[0570] Diphenylphosphoryl azkie{6.60 g) and triethylamine(3.75 g) were added to a solution of isophthalic acid benzyl

ester(5.38 g) in anhydrous dioxane(50 ml).and the mixture was stirred at internal temperature 60'*C for 30 minutes and

stin-ed at internal temperature QO°C for one hour.The reaction mixture was allowed to cool at room temparature,a solu-

tion of (+)-1 -(2-toluoylmethyl)-2-oxo-3-amino-5-(3.3KlimethyIbutanoyl)-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepine(3.0 g) in anhydrous dioxane(50 ml) was added thereto.and the mixture was stirred at room temperature for15

minutes.The reaction mixture was concentrated under reduced pressure.chloroform(200 ml) was added to the residue,

the organic layer was washed with saturated aqueous sodium bicarbonate and saturated brine, and dried over anhy-

drous sodium suKataThe solvent was evaporated under reduced pressure, and the residue was purified by silica gel

column chromatography(NH-DM1020,produced by Fujisilicia Co.Ltd..n-hexane:ethyl acetate=2:1),to thereby obtain

4.08 g of the title compound(Yieid 85.2%).

''H-NMR(CDCl3)6:

0.98(9H,s),2.04(1 H,d),2. 1 7(1 H.d).2.37{3H.s).2.47(3H,s).3.84(1 H,dd).4.61 (1 H.t

).4.67(1 H,d),4.87(1 H.dt),5.32(1 H,d).6.36(1 H,d),7.02{1 H.s).7. 1 1 {2H.s).7.1 7-7.45{9H,m).7.49(1 H.s),7.60-

7.72(3H.m),7.88-7.93(1H.m)

[a] (C=1 .034.CHCI3) :+34.8'

Step3

Preparation of (+)-3-[1 -(2-toluoylmethyl)-2-oxo-5-(3.3-dimethylbutanoyl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yl]ureido]benzoic acid

[0571] (+)-1-[1-{2Toluoylmethyl)-2K)xo-5-(3,3<limethylbutanoyl)-8-methyl-1,3.4.5-tetrahydro-2H-1.5-benz^

3-yl]-3-(3- benzyloxycarlx)nylphenyl)urea(4.0 g) was dissolved in ethanol(50 ml), 10% palladium carlx)n(400 mg) was

added thereto, the mixture was stirred for 2 hours and 30 minutes at room temperature under hydrogen atmos-

phere.The reaction mixture was filtrated, the fOtrate was concentrated under reduced pressure.The residue was purified

by silica gel column chromatography(chloroform:methanol=20:1).subsequentiy isopropyl ether was added to the resi-

due for trituration.collected by filtration, to thereby obtain 2.82 g of the titled compound(Yield 81.5%).

Melting point: 1 74-1 79*C (forming)

Optical purity:97.6%ee (the ee value was determined by High Performance Liquid Chromatography)

MS(FAB)m/z:585(MH+), 133(base)

la] (C=1 .054.CHCI3) :+45.2°
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Example 141

Preparation of (+)-2HmethyI-5-[1 -(2-toluoylmethyl)-2-oxo-5-(3.3-dimethyIbutanoyl)-8-methyl-1 .3,4,Stetrahydro-2H-1 ,5-

.
ben2odiazepin-3-yI]ureido]benzoic acid

Stepi

Preparation of (+)-1 i^ -{2-toluoylmethyl)-2-oxo-5-{3,3-dimethyibutanoyl)-8-methyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yf]-3-{3-ben2yloxycaftx)nyl-4-methylphenyl)urea

[0572] Step 4 of Exanrple 109 was repeated except that (+)-1-(2-toIuoylmethyl)-2-oxo-3-amino-5-(3.3-<iimethy!bu-

tanoyO-8-methyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(2-toluoyImethyi)-2-oxo-3-anrjino-5-

(3.3<iimethylbutanoyl)-8-nfiethyl-1,3,4,5-tetrahydro-2H-1,5-benzodia2epine, and that tert-butyl 5-amino-2-methyIben-

zoate was used instead of ethyl 3-aminobenzoate, to thereby obtain the titie compound.

^H-N!^R(CDCl3)6: .

0.96(9H,s). 1 .56(9H.s).2.03(1 H,d).2. 1 5(1 H.d).2.38(3H.s),2.47(3H,s).2.49(3H,s),

3.85(1H,dd).4.57(1H,t),4J0(1H,d).4.85(1H.ddd).5.29(1H,d).6.05(1H,d)7.00-7J3(5H.m)7.20-7.30

7.45(2H,m),7.62(1 H,d).7.69(1 H,d)

[a] D (C=1.043,CHCy :+28.r

Step 2

Preparation of (+)-2-methyI-5-[1-(2-toIuoylmethyl)-2-oxo-5-(3,3-dimethylbutanoyl)-8-nnethyl-1 .3,4,5-tetrahydro-2H-1.5-

benzodiazepin-3-yl]urado]benzoic acid

[0573] Step 4 of Example 1 33 was repeated except that (+)-1 -[1 -(2-toIuoylmethyl)-2-oxo-5-(3.3<Jimethylbutanoyl)-8-

methyl-1,3.4,5-tetrahydro-2H-1,54)enzodiazepin-3-yl]-3-(3-benzyloxycart5onyl-4-methylphenyl)urM was used Instead

of 1 -[1 •(2.5<iimethylthiophen-3-yl)cartX)nylmethyl-2-oxo-5-cyclohexyM ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]-

3-(3-tert-butoxycarbonylphenyl)urea, to thereby obtain the titie compound as amorphous.

Optical purity:98.6%ee (the ee value was deternruned by High Performance Liquid Chromatography)

MS(FAB)m/z:599(MH+). 119(base)

[a]D(C=1.01.MeOH):+39.6'»

Example 142

Preparation of (+)-3-[3-[1 -(2-thenoyl)methyl-2-oxo-5-(3.3-dimethylbutanoyO-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-benzo-

diazepin-3-yl]ureido]benzoic acid

St^ 1

Preparation of (+)-1 -(2-thenoyOmethyl-2-QxO'3-amino-5-(3,3-dimethylbutanoyl)-8-methyl-1 .3,4,5-tetrahydro-2H-1 .5-

benzodiazepine

[0574] Step 1 of Example 140 was repeated except that (±)-1-(2-thenoyOmethyl-2-oxo-3-amino-5-(3,3-dimethylbu-

tanoyl)-8-methyl-1,3.4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of ( ± )-1-(2-toIuoylmethyl)-2-oxo-3-

amino-5-(3.3<limethylbutanoyl)-8-methyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine, to thereby obtain the title com-

pound.

Optical purity:95%ee (the ee value was determined by ^H-NMR,after the title compound was converted into

Mosher ester)

[a] D (C=1.02,CHCl3) :+106.6°
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Step 2

Preparation of (+)-1 -[1 -(2-therioyOmethy1-2-axo-S-(3,3-dimethylbutarioyO-8-rnethyi-l ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

a2epin-3-yI]-3-(3-tert-butoxycart5onylphenyI)urea

[0575] In a similar manner to Step 3 of Example 1 35. by use of (+)-1 •(2-thenoyl)methyi-2-oxo-3-amino-5-(3.3-dimeth-

ylbutanoyl)-8-methyl-1.3,4.5-tetrahydro-2H-1 ,54)enzodlazepine, to thereby obtain the title compound.

[a]D{C=1.06,CHCl3) :+58.3'

Step 3

Preparation of (+)-3-[3-[1 -(2-thenoyl)methyl-2'Oxo-5-{3.3-dimethyIbutanoyl)-8-methyl-1 .3,4.5-tetrahydro-2H-1 .S-benzo-

diazepin-3-yqureido]benzoic acid

[0576] In a similar manner to Step 4 of Example 135, by use of (+)-1-[1-{2-thenoyI)methyl-2-oxo-5-(3.3-dimethyibu-

tanoyl)-8-methyl-1,3,4.5-tetrahydro-2H-1,54)en20diazepin-3-yO-3-(3-tert45utoxycafbonylphenyl)urea, to thereby obtain

the title compound.

Melting point:170-180*0 (forming)

Optical purity:99.5%ee (the ee value was determined by High Performance Liquid Ohromatography)

MS(FAB)m/z:577(MH*). 154(base)

[c^ D (0=1 .07.OHOI3) :+65.40*»

Example 143

Preparation of (R)-(-)-3-[3-{1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yI]ureido]benzoic acid

Step 1

Preparation of (R)-(-)-2-tert-butoxycartx)nylamino-3-(2-nitrophenylamino)propionic acid

[0577] (R)-2-tert-Butoxycart)onylamino-3-aminopropionic acid(5 g) and potassium carbonate(6.77 g) were added to

a solution of 2-fluoronrtrobenzene(3.45 g) in N,N-dimethylformamide(60 ml).and the mixture was stirred overnight at

70°0. After the reaction mixture was allowed to cool, the reaction mixture was poured into ice-water and washed with

ethyl acetate.The water layer was adjusted to pH 3 with IN hydrochloric acid.extracted with ethyl acetate.This organic

layer was washed with saturated brine, dried over anhydrous sodium sulfate, and the solvent was evaporated under

reduced pressuran-Nexane was added to the residue for crystallization.collected by filtration, to thereby obtain 7.9 g of

the title compound (Yield 99%).

ld\ (C=1 .OO.OHCy :-145'»

Step 2

Preparation of (R)-(+)-2-oxo-3-tert-butoxycartx)nylamino-1 ,3.4.5-tetrahydro-2H-1 .S-benzodiazepine

[0578] 10% palladium cartK)n(1 g) was added to a solution of (R)-(-)-2-tert-butoxycart)onylamino-3-(2-nitrophe-

nylamino)propionic acid(7.6 g) in tetrahydrofuran(100 ml).and the mixture was stirred under hydrogen atmosphere at

room temperature for 3 hours.The reaction mixture was filtrated.and the filtrate was concentrated under reduced pres-

sure, to thereby obtain (R)-2-tert-butoxycartx)nylamino-3-(2-aminophenylamino)propionic acid.The residue was dis-

solved in toluene(100 ml), the solution was refluxed overnight.After allowed to cool, the reaction mixture was

concentrated under reduced pressure, the residue was purified by silica gel column chromatography(ethyl acetate:n-

hexane=1 :1). to thereby obtain 5.16 g of the title compound(Yield 80%).

[aH D^S (C=1 .01 .OHQa) :+7.21

Optical purity:98%ee (the ee value was determined by High Performance Liquid Ohromatography)

175



EP 0 945 445 A1

Steps

Preparation of (3R)-(0-2K)xo-3-tert-biJtoxycartx)nylarTiirio-5-(2K:yclohexen-1-yl)-1,3,4,5-tetrah^^ ,5-benzodi-

azepine

5

[0579] 3-Bromocyclohexene{7.06 g) and sodium bicarbonate(3.68 g) were added to a sdution of (R)-(+)-2-Qxo-3-tert-

butoxycarbonylamino-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(6.08 g) in anhydrous N,N-dimethylformaniide(50 ml),

and the mixture was stirred at 50°C for one hour.The reaction mixture was allowed to cool, ice-water was added, and

extracted with ethyl acetate.The organic layer was washed with saturated brine, dried over anhydrous sodium sul-

10 fate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel column chromatogra-

phy(ethyl acetate:n-hexane=1 :3), to thereby obtain 7.84 g of the titled compound.

[a] D^S (C=1.00,CHCl3) :-179«

IS Step 4

Preparation of (R)-(-)-2-QXO-3-tert-butoxycarbonylamino-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0580] Step 1 of Example 118 was repeated except that (3R)-(-)-2-oxo-3-tert-butoxycartDonylamino-5-(2-cyclohexen-

20 1-yl)-1,3,4.5-tetrahydro-2H-1.5-ben2odiazepine was used instead of 2-oxo-3-tert-butoxycartX3nylamino-5-{2-

cydohexen-l -yl)-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine, to thereby obtain the title compound.

[a] 0^3 (C=1.02,CHCl3) -ISS**

25 Step 5

Preparation of (R)-(-)-2-oxo-3-amino-5-cyclohexyI-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0581] 4N HCI-dioxane(10 ml) was added to a solution of (R)-(-)-2-Qxo-3-tert-butoxycartx)nylamino-5-cycIohexyl-

30 1,3.4,5-tetrahydro-2H-1,5-benzodia2epine{5.11 g) in ethano!{15 ml).and the mixture was stirred at SC^C for one

hourAfter allowed to cool, tiie reaction mixture was concentrated under reduced pressure, the residue was neutralized

with saturated aqueous sodium bicartwnate.and extracted with chloroform.The organic layer was washed witii satu-

rated brine, dried over anhydrous sodium sulfate.The solvent was evaporated under reduced pressure.diisopropyt ether

was added to crystals so precipitated,washed,and collected by filtration. This was recrystallized from a mixed solvent

35 of ethanol and diisopropyl ether, to thereby obtain 2. 1 g of the titled compound.

Melting point:180-182°C

^H-NMR(CDCl3)6:

1.06-2.07(12H.m).3.17-3.32(2H.m).3.49-3.62(2H.m),6.90-6.99(2H.m).709-7.18(2H.m).7.45(1H,s)

40 [a] (C=1.04.CHCl3) I-ISS**

Optical purity:99%ee over (the ee value was determined by High Performance Liquid Chromatography)

Steps

45 Preparation of (R)-(-)-1 -(2-oxo-5-cyclohexyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbonyl-

phenyl)urea

[0582] Triphosgene(1.8 g) was added to a solution of tert-butyl 3-aminobenzoate(3.13 g) in anhydrous tetrahydro-

furan(200 ml) under ice-cooling, and then triethylamine{7.25 ml) was added five times each 1.45 ml over 15 minutes.

so and the mixture was stirred at room temperature for 5 minutes. Suljsequentiy {R)-(-)-2-oxo-3-amino-5-cyclohexyl-

1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepine(4 g) was added under ice-cooling.The mixture was stirred at room tempera-

ture for one hour, the reaction mixture was concentrated under reduced pressure. Ice-water was added to the residue,

extracted witii methylene chloride, the organic layer was washed with saturated brine.After dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure. Diisopropyl etiier was added to the residue, ays-
55 tals were collected by filtration, to thereby obtain 7.38 g of the titled compound.

^H-NMR(DMSO-<J6)6:

1.10-2.03(19H.m).3.18-3.36(2H.m).3.53(1H.dd).4,27-4.36(1H.m),6.59(1H.d).6.97-7.03(2H.m).7.10-
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7.22(2H,m)J.32(1H.t).7.41 -7.47(1 H,m).7.52-7.58(1H.m).7.92(1H,t).9.08(1H,s).9.85(1H.s)

[a] 0^5 (C=0.91,MeOH) :-148*»

Step 7

Preparation of {R)-(-)-1 -(1 -tert-butyIcart)onylmethyl-2-oxo-5-cyclohexyl-1 .3.4,5-tetrahydro-2H-1 ,5-ben2odiazepin-3-yO-

3-(3-tert-butoxycart3onyIphenyl)urea

[0583] Brorrwmethyl tert-butylketone(2.95 g),potassium iodide(125 mg), tetra n-butylammonium bronnicle(145 mg)

and potassium carbonafe(2.07 g) were added to a solution of (R)-(-)-1-(2-oxo-5-cyclohexyl-1,3,4,5-tetrahydro-2H-1,5-

benzodiazepin-3-y!)-3-(3-tert-butoxycart)onylphenyl)urea{7.18 g) in dimethylsulfoxide(100 ml), the mixture was stirred

for 2 hours at room temperature.The reaction mixture was poured into ice-water, extracted with ethyt acetate.The

organic layer was washed with saturated brine, dried over anhydrous sodium sulfate. The solvent was evaporated under

reduced pressure, the residue was purified by silica gel column chromatography(ethyi acetate:n-hexane=1:2). to

thereby obtain 8.22 g of the titled compound(YieId 9S%).

^H-NMR(CDCl3)5:

1 .00-2.04(28H.m).3. 16-3.28(1 H.m),3.89(1 H.dd),3,64(1 H,dd).4.28(1 H.d).4.67-

4.78{1H.m),5.14(1H,d).6.33(1H.d).6.97-7.06(2H,m),7.14-7.27(4H,m),7.50-7,59(2H.m),7.81(1H,t)

[a] (C=1 .05.CHCI3) :-63.0'

Steps

Preparation of (R)-(-)-3-[3-(1 -tert-butylcajbonylmethyl-2-oxo-5-cycIohexyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodlazepin-3-

y1)ureido]benzoic acid

[0584] Trifluoroacetic acid(40 ml) was added to a solution of (R)-(-)-1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-

1,3.4.5-tetrahydro-2H-1,5-benzodia2epin-3-yl)-3-(3-tert-butoxycarbonylphenyl)urea(8 g) In methylene chloride(40 ml),

the mixture was stirred for one hour at room tennperature.The reaction mixture was concentrated under reduced pres-

sure, a mixed. solvent (32 ml) of diisopropyl ether and ethanol(15:1 )was added to the residue for crystal[ization,collected

by filtration,to thereby obtain 6.35 g of the title compound(Yield 88%).

Melting point:159-16rC

MS(FAB)m/z:521(MH+), 543(M+Na)*

, IR(KBr)cm'^:3370.2932,2855,1727,1644,1561.1497

[a] (C^I.OI.CHCy :-148*

Optical purity:99.0%ee over (the ee value was determined by High Performance Liquid Chromatography)

Example 144

Preparation of 1 -(1 -tert-butyicarbonylmethyI-2-oxo-5<yclohexyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-phe-

nylurea

Step 1

[0585] Phenyl isocyanate{1 1 0 mg) was added to a solution of 1 -tert-butylcartx)nylmethyl-2-oxo-3-amino-5-cyclohexyl-

1 ,3.4,5-tetrahydro-2H-1.5- benzodiazepine(300 mg) in anhydrous tetrahydrofuran(10 ml), the mixture was stirred for 10

minutes at room temperature.The reaction mixture was concenterated under reduced pressure, etanol was added to

the residue for crystallization,collected by filtration, to thereby obtain 336 mg of the title compound(Yield 83.9%).

Melting point:247-25rC

iH-NMR(DMSO-d6)6:

1.18(9H,s).1.10-1.82(9H.m),1.93-2.05(1H,m),3.1S3.47(3H,m),4.31-

4.45(1H,m).4.39(1H.d).5.13(1Kd).6.57(1H.d).6.84-6.92(1H.m).6.98-7.03(1H.m).7.09(1H,ddd).7.17-

7.35(6H.m),8.81(1H,s)

MS(FAB)m/z:477(MH*), 133(base)

IR(KBr)cm^3378.2936.1717.1684.1657.1597.1547.1499.1219.752.691
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Example 145

Preparation of 1-(l-tert43utyicarbonylrTiethyl-2K)xo-5-cydohexyl-1,3.4,5-tetrahydro-2H-1^

naphthyOurea

[0586] Exarrple 144 was repeated except ^at 1-naphthyl isocyanate was used instead of phenyl isocyanate, to

thereby obtain the title compound.

Melting point200-203**C

^H-NMR(DMS0-d6)S:

1 .1 9(9H.s). 1.10-1 .83(9H.m).1 .93-2.07(1 H,m).3. 1 5-3.54(3H.m).4.40(1 H.d).4.39-4.51 (1 H.m),5.1 6(1 H.d).6.99-

7.1 4(2H,m).7.1 7-7.32(3H.m).7.38(1 H.t),7.47-7.58(3H,m),7.84-7.97(2H,m).8.08-8.1 7(1 H.m).8.87(1 H.s)

MS(FAB)m/z:527(MH*). 133(base)

IR(KBr)cm"^:3389.3343.2936.1717,l667.1545,1499,1215,1080,764

Example 146

Preparation of 1 -(1-tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-ben20dia2epin-3-yl)-3-(3-

chlorophenyl)urea

[0587] ExanY^le 1 44 was r^eated except that m-chlorophenyl isocyanate was used instead of phenyl isocyanate. to

thereby obtain the title compound.

Melting point:245-248°C(decomposition)

^H-NMR(DMSO-d6)5:

1.18(9H,s),1.12-1.82(9H.m).1,93-2.05(1H.m),3.15-3.50(3H,m),4.30-

4.45(1 H.m),4.39(1 H.d).5. 1 2(1 H.d) .6.65(1 H.d).6.90-7.04(2H.m).7.06-7. 1 4(2H.m).7. 1
8-

7.32(3H.m).7.58(1H.t).9.47(1 H.s)

MS(FAB)m/z:51 1 (MH*). 1 33(base)

IR(KBr)cm-i:3368.2936.1721, 1686,1657.1595,1545.1233.860.681

Example 147

Preparation of 1-(1-tert-buty!carbony!methyl-2-oxo-5-cyclohexyl-1.3,4,5-tetrahydro-2H-1.5-benzodlazepin-3-yl)-3-(4-

ch!orophenyl)urea

[0588] Example 144 was repeated except that p-chlorophenyl isocyanate was used instead of phenyl isocyanate to

thereby obtain the title compound.

Melting point:258-260°C(decomposition)

^H-NMR(DMSO<f6)5:

1.18(9H.s), 1.1 0-1.82(9H.m), 1.92-2.05(1 H,m).3.1 5-3.46(3H.m).4.30-

- 4.44(1 H.m),4.39(1H.d),5.1 2(1 H,d).6.60(1H.d).6.98-7.03(1H.m).7.09(1H,ddd),7.20-7.38(6H,m).8.96(1H,s)

MS(FAB)m/2:511(MH+). 133(base)

IR(KBr)cm-i:3355.2932.1719.1688.1655.1597,1536.1495.1233,830,766

Example 148

Preparation of 1 (1-tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(4-

fluorophenyl)urea

[0589] Example 144 was repeated except that p-fluorophenyl isocyanate was used instead of phenyl isocyanate. to

thereby obtain the title compound.

Melting point:236-238**C(deconnposition)

^H-NMR(DMSO-d6)6:

1.18(9H.s).1.12-1.82(9H,m)J.93-2.05(1H.m).3.15-3.46(3H,m).4.30-4.45(2H.m).5.13(1H.d).6.54(1H.d^

7.13(4H.m),7.20-7.37(4H.m).8.86(1H.s)
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MS(FAB)m/z:495{MH+). 133(base)

IR(KBr)cnT^:3368,2936.1719.1686.1655.1549.1507,1217.833

Example 149

Preparation of 1 -(1 -tert-buty!carbonylmethyl-2-oxo-5-cyclohexyl-1 ,3.4.5-tetrahyclro-2H- 1 ,5-benzodiazepin-3-yl)-3-(4-

bromophenyl)urea

[0590] Example 1 44 was repeated except that p-brorrx)phenyi isocyanate was used instead of phenyl Isocyanate. to

thereby obtain the title conpound.

Melting point:264-266''C(decomposition)

iH-NMR(DMSad6)6:

1J8(9H.s)J.10-1.82(9H.m)J.92-2.05(1H,m),3.14-3.47(3H.m).4.30-4.45(2H,m),5^

7.03(1 H.m).7.09(1Kddd).7.20-7.41(6H.m).8.96(1H,s)

MS(FAB)m/z:555(MH+). 133(base)

I R(KBr)cm''' :3366.2932. 1 71 9. 1 686, 1 655. 1 534, 1 491 . 1 247. 1 076,826

Example 150

Preparation of 1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyt-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-tri-

fluoromethylphenyl)urea

[0591] Example 144 was repeated except that 3-trifIuoromethylphenyl isocyanate was used instead of phenyl Isocy-

anate. to thereby obtain the title compound.

Melting point:245-247*'C(decomposition)

^H-NMR(DMSO-d6)5:

1.18(9H,s),1.10-1.82(9H,m),1.93-2.06(1H.m),3.15-3.48(3H,m).4.31-4.47(2H.m),5.13{1H,d).6JO(1H.d),^

7.04(1 H.m),7.1 0(1 Kddd),7.20-7.32(3H.m).7.35-7.49(2H,m).7.92(1H.s),9.21(1H,s)

MS(FAB)m/z:545(MH+). 133(base)

IR(KBr)cm-^ :3341 ,2934. 1 71 9. 1 684, 1 655. 1 549, 1 337. 1 1 27.695

Example 151

Preparation of 1 -(1 -tert-butytcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodia2epin-3-yl)-3-(3-

methoxyphenyl)urea

[0592] Step 3 of Exanrple 131 was repeated except that 1-tert-butylcartx)nylmethyl-2-Qxo-3-amino-5-cyclohexyl-

1.3,4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(N-methyl-N-phenylcarl)amoylmethyl)-2-oxo-3-

amino-5-cyclohexyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine,and that m-anisidine was used instead of ethyl 3-ami-

nobenzoate, to thereby obtain the title compound.

Melting point:234-235'C

^H-NMR(DMS0-d6)&:

1.18(9H,s).1.10-1.82(9H,m),1.93-2.05(1H.m),3,15-3.46(3H,m).3.67{3H,s),4.30-

4,44(2H.m).5.12{1H,d).6.47(1H.dd).6.55(1H.d).6.72-6.79(1H.m).6.97-7.14(4H.m).7.21-7.32{2H.m),8.82(1H,s)

MS(FAB)m/z:507(MH-^). 154{base)

IR(KBr)cm-^:3360.2936.1717.1682.1655.1595.1541,1157.864,758

Exanrple 152

Preparation of 1 -(1 -tert-butylcarbonyImethyl-2-oxo-5-cydohexyl-1 .3,4,5-tetrahydro-2H- 1 .5-benzodia2epin-3-yl)-3-(3-

nitrophenyl)urea

[0593] Step 3 of Example 131 was repeated except that 1-tert-butylcartx»ny!methyl-2-Qxo-3-amino-5-cyclohexyl-

1,3,4,5-tetrahydro-2H-1.54Denzodiazepine was used instead of 1-(N-mettTyl-N-phenylcart)amoylmetfTyl)-2-oxo-3-

amino-5-cyclohexyl-1.3,4.5-tetrahydro-2H-1,5-benzodiazepine,and that nvnitroaniline was used instead of ethyl 3-ami-
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nobenzoate, to thereby obtain the title conpound.

Melting point:248-250'C{decomposition)

^H-NMR(DMSO-d6)5:

1 .1 8(9H,s). 1.08-1 .82(9H.m),1 .94-2.06(1 H.m),3.13-3.37(2H,m).3.40-3.50(1 H.m).4.31 -

4.46{2H,nri).5.13(1Kd).6.74{1H.d),6.98-7.06(1H.nri)7.11(1H.clck07.21-7.32(2H,m)7

7.75(1 H.dt).8.44(1H,t).9.36(1H,s)

MS(FAB)m/z:522(MH+). 133(base)

IR(KBr)cm-^ :3347, 1 7 1 3. 1 688, 1 655. 1 347, 1 082

Example 153

Preparation of 1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 .3* 4.5-tetrahydro-2H- 1 .5-benzodiaz^in-3-yl)-3-[3-

(tetrazol-5-yl)phenyl]urea

[0594] Step 3 of Exanrple 131 was repeated except that 1-tert-butylcartx)ny!methyl-2-oxo-3-amino-5-cyclohexyl-

1,3,4.5-tetrahydro-2H-1,5-benzodia2epine was used instead of 1-(N-methyl-N-phenylcart)amoylmethyl)-2-oxo-3-

anriino-5-cyclohexyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine.and that 5-(3-aminophenyl)tetrazole was used instead

of ethyl 3-anrtinobenzoate, to thereby obtain the title conopound.

Melting point524-226'C{formjng)

^H-NMR(DMSad6)&:

1.18(9H.s),1.10-1.82(9H,m)J.93-2.06(1H,m),3J5-3.53(3H.m),4.34-4.47(2H,m).5.13(1H,d),6.68(1H,d).6.98-

7.05(1H.m).7.10(1H,ddd).7.21-7.32(2H.m)J.38-7.49(3H.m)7.51-7.58(1H,m).8.13(1H.s).9.10(1H,s)

MS(FAB)m/z:545(MH*), 154(base)

IR(KBr)cm-^3332,2932.1716.1644,1539,1252.1080.739

Example 154

Preparation of 1 -(1 -tert-butyicarbonylmethyl-2-oxo-5-cyclohexyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-

pyridyQurea

[0595] Step 3 of Example 131 was repeated except that 1-tert-butylcartx)nylmethyl-2-oxo-3-amino-5-cyclohexyl-

1,3,4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-(N-methyl-N-phenylcarbamoylmethyl)-2-oxo-3-

amino-5-cydohexyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine.and that 3-aminopyridine was used Instead of ethyi 3-

aminobenzoate, to thereby obtain the title compound.

Melting point:239-24rC(decomposition)

^H-NMR(DMS(>d6)6:

1.18(9H.s).1.93-2.04{9H.m).3.15-3.48(3H.m).4.31-4.45(2H,m).5.12(1H.d).6.70(1H,d),6.97-

7.03(1Km),7.10(1H,ddd)7.20-7.31(3H.m)J.79(1H.dq).8.11(1H,dd),8.46(1H.d).9.01(1H,s)

MS(FAB)m/z:478(MH*). 121(base)

IR(KBr)cm-^:3337,2934,1717.1686,1597,1221,758.708

Example 155

Preparation of 3-[3-(1 -tert-butyIcarbonylmethyl-2-Qxo-5-cyclohexyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yI)ure-

ido]phenylacetic acid

Stepi

Preparation of 1 -(1-tert-butylcarbonylmethyl-2-oxo-5-cyclohexyi-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-

tert-butoxycart)onylphenylmethyl)urea

[0596] Step 3 of Example 131 was repeated except that 1-tert-butylcarbonylmethyl-2-Qxo-3-amino-5-cyclohexyl-

1.3.4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-(N-methyl-N-phenylcarbamoylmethyl)-2-oxo-3-

amino-5-cyclohexyi-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine.and that tert-butyl 3-aminophenyiacetate was used

instead of ethyl 3-aminobenzoate. to thereby obtain the title compound.
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^H-NMR(DMSO-d6)6:

1J8(9H.s)J.38{9H.s).1.08-1.82(9H.m).1.92-2.05{1H.m).3.15-3.48{5H,m).4.31-

.4.45(2H.m),5. 1 2(1 H.d),6.56(1 H.d).6.76{1 H,d).6.98-7.30(7H.m),8.80(1 H.s)

Step 2

Preparation of 3-I3-(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben20diazepin-3-yl)ure-

idojphenylacetic acid

[0597] Step 4 of Example 133 was repeated except that 1-(1-tert-bLrtylcartx)nyImethyl-2-oxo-5-cyc!ohexyl-1 ,3,4,5-tet-

rahydro-2H-1,5-berizodiazepin-3-yO-3-(3-tert-butoxycartx)riylmethyIpheri^ was used instead of 1-[1-(2.5-dimeth-

yfthiophen-3-yOcarbOTiyiniethyl-2-oxo-5<ydohexyl-1,3,4,5-tetrahydro-2H-1,54)enzod^

butoxycarbonylphenyl)urea, to thereby obtain the title compound.

Melting point:1 84-1 90'*C(decornposition)

iH-NMR(DMSO<l6)6: .

1.18(9H.s).1.12-1.82(9H.m).1.93-2.05(1H,m),3.13-3.46(5H.m).4.30-

4.45(2H.m),5.11(1H.d),6.55(1H.d).6.78(1H.d),6.98-7.30(7Km),8.80(1Ks),12.2{1H,br)

MS(FAB)m/z:535(MH*), 133(base)

IR(KBr)cm'^ :3357,2934, 1 7 1 9. 1 655, 1 497, 1 238,760

Example 156

Preparation of 3-[3-[(3R)-1-tert4xJtylcarbonylmethyl-2-oxo-5-[(1S)-2-pinen-10-yn-1.3

azepin-3-yqureido]benzoic acid

Step 1

Preparation of (3R)-2-oxo-3-tert-butoxycarbonylamino-5-[(1S)-2-pinen-10-yl]-1 ,3.4,5-tetrahydro-2H-1,5-benzodi-

azepine

[0598] Sodium bicart5onate(2.02 g) and (1s)-10-chloro-2-pinene(4.1 g) were added to a solution of {R)-2-oxo-3-tert-

butoxycarbonylamino-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine(2.22 g) in anhydrous methanol(40 ml).and the mixture

. was refiuxed overnight.The reaction mixture was concentrated under reduced pressure, water(200 ml) was added.and

extracted with ethyl acetate(200 ml) twice. The organic layer was washed with saturated brine, dried over anhydrous

sodium sulfate.The solvent was evaporated under reduced pressure, the residue was purified by silica gel column chro-

matography(n-hexane:ethyi acetate=4:1), to thereby obtain 2.03 g of the titled compound.

^H-NMR(CpCi3)6:

0.82(3H.s).0.80-0.92(iH,m).1.18(3H.s).1.41(9H.s),2.00-2.06(2H.m),2.15-2.25(3H,m).3.68-3.78(1H.m).4.38-

4.50(1 H,m),5.37-5.42(1 H,m),5.52(1 H.d),6.92-7.05(3H,m),7.08-7.18(1 H.m),7.87(1 H,brs)

Step 2

Preparation of (3R)-2-oxo-3-aniino-5-[(1S)-2-pinen-10-yf]-1.3.4.5-tetrahydro-2H-1,54Denzodiazep^

[0599] Step 2 of Example 131 was repeated except that (3R)-2-oxo-3-tert-butyicartx)nylamino-5-[(lS)-2-pinen-10-yO-

1.3,4,5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-{N-methyl-N-phenylcarbamoylmethyl)-2-oxo-3-tert-

butoxycart)onylamino-5-cyclohexyl-1 .3,4,5-tetrahydro-2H-1 .5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.82(1H,d).0.82(3H,s),1.18(3H,s).1.69(2H.brs),1.98-2.08(2H.m),2.15-

2.25{3H.m).3.28(1 H,dd).3.38(1 H.dd),3.45(1 H,dd).3.56(1 H,dd).3.73(1 H.dd) ,5.36-5.43(1 H,m),6.92-

7.18(4H.m).7.19(1H.s)
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Step 3

Preparation of (3R)-1 -[2-oxo-5-[(1 S)-2-pinen-1 0-yq-l .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yI]-3-{3-tert-butoxycar-

bonylphenyl)urea

[0600] Step 3 of Example 131 was repeated except that (3R)-2-Qxo-3-amino-5-[(1 S)-2-pinen-10-yl]-1 ,3.4.5-tetrahy-

dro-2H-1,5-ben20dia2epine was used instead of 1-(N-niethyl-N-phenyIcarbanx)ylmethyO-2-oxo-3-arnino-5-cyclohexyl-

1 ,3,4.5-tetrahydro-2H-1 .S-benzodiazepine.to thereby obtain the title compound.

^H-NMR(CDCl3)6:

0.81(3H.s).0.80-O.92(1H.m).1.18(3H,s).1.55(9H.s).2.00-2.08{2H,m).2.15-2.25(3H.m).3.37-

3.52(2H.m).3.66(1H,dd),3.71-3.82(1H.m).474(1H.ddd).5.38-5.44(1H.m),6.18(1H.d).6.94-7J0(^

7.22(1 H.m),7.28-7.34(1H.m).7.59(1H.dt)J.77-7,92(4H.m)

Step 4

Preparation of 1 -[(3R)-1 -tert-butylcartx)nyImethyl-2-oxo-5-[(1 S)-2-pinen-1 0-yl]-1 ,3,4,5-tetrahydro-2H-1 .S-benzodi-

azepin-3-y[]-3-(3-tert-butoxycartx)nylphenyl)urea

[0601 ] Step 2 of Example 1 was repeated except that 1 -[(3R)-2-oxo-5-[(1 S)-2-pinen-1 0-yl]-1 .3.4.5-tetrahydro-2H-1 ,5-

ben2odiazepin-3-yl]-3-(3-tert-butoxycarbonylphenyl)urea was used instead of 2-oxo-3-tert-butQxycarbonylamino-5-

pivaloyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine. that bromomethyl-tert-butylketone was used instead of 2-bromo-2'-

methylacetphenone.and that N.N-dimethyl acetamide was used instead of tetrahydrofuran as solvent, to thereby obtain

the title compound.

^H-NMR(CDCl3)6:

0.75(1H,d).0.83(3H.s),1.23(9H.s).1.25(3H,s).1.56(9H.s).2.00-2.25(5H.m).3.30-3.55(3H.m).3.71-

3.81(1H.m),4.15(1H.d),4.74{1H,dt).5.17(1H.d).5.37-5.42(1H.m).6.27(1H.d),6.90(1H,s),6.97-7.10(3H.m),7.15-

7.28(2H.m).7.52(1H,dq).7.58{1H,dt).7.80(1H,t)

Step 5

Preparation of 3[3-[(3R)O-tert4^utylcarbonylmethyl2-oxo-5^(1S)-2i^inen-10-yllO,3.4,5-tetrahydr^^^

azepin-3-yl]ureido]benzoic acid

[0602] Step4 of Example 133 was repeated exceptthat 1-[(3R)-1-tert-butylcartx)nylmethyl-2-Qxo-5-[(1S)-2-pinen-10-

yl]-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl]-3-(3-tert-butoxycarbonylphenyl)urea was used instead of 1-[1-(2,5-

dimethylthiophen-3-yl)cart>onylmethyl-2K)xo-5K:yclohexyl-1,3,4.Metrahydro-2H-1.5-benz

butoxycarbonylphenyl)urea, to thereby obtain the title conrpound as amorphous.

^H-NMR(CDCl3)6:

078-0-92(1 H.m).0.84{3H,s).1.27(3H,s).1.29(9H.s),2.02-2.27(5H.m),3.34-3.48{2H.m).3.63(1H,dd),3.70-

3.80(1H.m),4.10(1H,d),4.69(1H.ddd),5.22(1H,d),5.38-5.44(1H.m)7.00-7J2(3H.m)7.18-7.26(1Km)7.3

7.43(2H,m).7.60(1 H.d).7.71 (1 H.s).8.1 9(1 H,s).a34-8.41 (1 H,m),1 0.80-1 1 .20(1 H.br)

MS(FAB)m/z:573(MH+). 79(base)

IR(KBr)cm-^ :3376.2969, 1 725. 1 647, 1 555, 1 21 9,758

Example 157

Preparation of 3-[3-[(3R)-1 -tert-butylcarbonylmethyl-2-oxo-5-[(1 S,2R,5S)-pinan-10-yO-1 .3.4,5-t^^

zodiazepin-3-yl]ureido]benzoic acid

[0603] Platinum oxide(8 mg) was added to a solution of 3-[3-(3R)-1-tert-butyicaitx)nylmethyl-2-Qxo-5-[(1S)-2-pinen-

10-yl]-1,3,4.5-tetrahydro-2H-1.5-benzodiazepin-3-yl]ureido]benzoic acid(80 mg) in anhydrous tetrahydrofuran(2 ml)

was added, and the mixture was stirred for one hour and 30 minutes under hydrogen atmosphere, under ani^ient pres-

sure.The reaction mixture was filtrated through a pad of Celite, the filtrate was concentrated under reduced pressure,

n-hexane and isopropyl ether were added to the residue for trituration.collected by filtration, to thereby obtain 55 mg of

the titled compound as amorphous.
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^H-NMR(CDCl3)6:

0.87(1 H.d).0.97(3H.s). 1 .20(3H,s), 1 .30(9H.s).1 .45-1 .72(3H.m). 1 .80-1 .98(4H,m).2.26-

2.40(2H.m).2.92(1H,dd).3.21(1H.dd).3.41(1H.dd).3.60-3.70(1H.m).4.07{1H.d)A69(1H,ddd^

7. 1 2(3H.m)7.20-7.28(1 H,m)J.30-7.42(2Km)J.60(1 H,d)7. 71 (1 H,s).8.21 (1 H.s).8.37(1 H,^^^^

IR(KBr)cm-^ :3372.2936. 1 725. 1 647. 1 593,1 554J 21 9.756

Example 158

Preparation of 3-{3-(1 -cyclohexylcarbonyImethyl-2-oxo-5-cyclohexyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)ure-

ido]benzoic add

Step 1

Preparation of 1 -cydohexylcar1x)nylnriethyl-2-oxo-3-tert-butoxycarbonylanriino-5-cydohe^ .3.4.5-tetrahydro-2H-1 .5-

benzodiazepine

[0604] Bromomethylcydohexyiketone(861 nng).potassium iodide(23 mg). tetra n-butylammonium bromide(27 mg)

and potassium cart>onate(464 mg) were added to a solution of 2-Qxo-3-tert-butoxycarbonylamlno-5-cyclohexyl-1 ,3,4,5-

tetrahydro-2H-1,5-benzodiazeplne(1 g) in dimethylsulfoxide(10 ml), the mixture was stinred overnight at room tempera-

ture. Ice-water was added to the reaction mixture,extracted with ethyl acetate.The organic layer was washed with satu-

rated brine.dried over anhydrous sodium sulfate.The solvent was evaporated under reduced pressure,and the residue

was purified by silica gel column chronnatography(ethyt acetate:n-hexane=1:5) and subsequently purified by silica gel

column chromatography(silica gel NH-DM1020,produced by Fujisilicia Co. Ltd..ethyl acetate:n-hexane=1 :5). to thereby

obtain 500 mg of the title compound.

^H-NMR(CDCl3)6:

1.12-2.08(29H.m).2.44-2.56(1H.m).3.13-3.25(1H,m).3.27(1H,dd).3.59(1H,dd).4.14(1H.d).4.37-

4.48(1H.m).4.90{1H,d),5.54(1H.d).6.96-7.03(2H.m),7.12-7.19{2H,m)

Step2

Preparation of 1 -cydohexylcartx)nylmethyl-2-oxo-3-amino-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepine

[0605] 4N HCI<lioxane(10 ml) was added to a solution of 1-cyclohexylcart>onylmethy1-2-oxo-3-tert-butQxycarbo-

nylamino-5-cyclohexyl-1,3.4.5-tetrahydro-2H-1,5-benzodiazepine(500 mg) in ethanol(10 ml),and the mixture was

stirred at 50**C for one hour.The reaction mixture was concentrated under reduced pressure, the residue was neutral-

ized with saturated aqueous sodium bicart>onate,extracted with methylene chloride.The organic layer was dried over

anhydrous sodium sulfate, the solvent was evaporated urder reduced pressure, to thereby obtain 400 mg of the title

compound.

^H-NMR(CDCl3)6:

1 . 1 1 -i .90(20H.m),1 .94-2.07(2H,m),2.46-2.58(1 H.m) ,3. 12-3.21 (1 H.m),3.22(1 H,dd),3.39(1 H,dd),3-51 -

3.60(1H.m),4.05(1H,d),5.02(1H.d).6.97-7.05{2H.m),7.15-7.27(2H,m)

Step 3

Preparation of 1-(1-cydohexylcarbonylmethyl-2-oxo-5-cyclohexyl-1,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-

tert-butoxycarbonylphenyl)urea

[0606] Triphosgene(1 22 mg) was added to a solution of tert-butyl 3-aminobenzoate(21 3 mg) in anhydrous tetrahydro-

furan(30 ml) at O'C, triethyiamine(0.49 ml) was added thereto at 0°C five times each 98 \i\ over 1 5 minutes.After the mix-

ture was stirred at room temperature for 5 minutes,a solution of 1-cyclohexylcarbonylmethyl-2-oxo-3-amino-5-

cyclohexyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine(395 mg) in anhydrous tetrahydrofuran(10 ml) was added at 0°C,

the resultant mixture was stirred at room temperature for one hour.The reaction mixture was concentrated under

reduced pressure, and water was added to the residue.extracted with ethyl acetate.The organic layer was washed with

saturated brine, and dried over anhydrous sodium sulfate.The solvent was evaporated under reduced pressure.diiso-

propyi ether was added to the residue for crystallization, collected by filtration, to thereby obtain 570 mg of the title com-

pound(Yield:92%).
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^H-NMR(CDCl3)6:

1 .07- 1 .93(28H.m), 1 .97-2.08(1 H.m).2.46(1 H.tt).3. 1 4-

3.25(1Ktt).3.38(1H,dd).3.66(1H,cld).4.29(1H,d).4.72(1H.dt).4.88(1H,d).6.13(1H.d). 6.97-7.06(3H,m).7.15-

7.21(2H.m).7.24-7.31(1H,m),7.60(1H.d).7.63(1H.d).7.78(1H,t)

Step 4

Preparation of 3-[3-(1 -cycIohexylcarbonylmethyI-2-oxo-5-cycIohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben20diazepin-3-yl)ur6-

ido]benzoic add

[0607] Trifluoroacetic acid(5 ml) was added to a solution of 1-(1-cyclohexylcartx3nyimethyl-2-oxo-5-cycIohexyl-

1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbonylphenyf)urea(560 mg) in methylene chloride(5

ml), the mixture was stirred at room temperature for one hour.The reaction mixture viss concentrated under reduced

pressure.etanol was added to the residue for crystalllzation.collected by filtration, to thereby obtain 330 mg of the title

compound.

Melting point:220-222<'C(decomposition)

^H-NMR(DMSO-d6)6:

1.05-2.05(20H,m).2.50-2.63(1H,m),3.16-3.50(3H.m),4.31-4.44(2H.m).4,89(1H.d).6.60(1H.d).7.02-

7.15(2H,m).7.21-7.36(3H.m),7.46-7.52(2H.m),7.98(1H,t).9.01(1H,s),12.80(1H,brs)

MS(FAB)m/z:547(MH+), 569(M+Ha)*

IR(KBr)cm-^ :3351 .3291 .2932.2857.1 727,1689,1651 .1553

Example 159

Preparation of 3-[3-(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclopentyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yOure-

idojbenzoic add

Step1

Preparation of 2-oxo-3-tert-butoxycartX)nylamino-5-(2-cydopentyl-1 -yl)-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0608] Sodium bicarbonate(1 .68 g) and 3-bromocyc[opentene(2.94 g) were added to a solution of 2-oxo-3-tert-butox-

ycartx)nylamino-1,3,4,5-tetrahydro-2H-1.5-benzodiazepine(2.77 g) in dimethy!formamide(20 ml), the mixture was

stin'ed at SO^C for one hour.After the reaction mixture was allowed to cod,ice-water was added thereto, extracted with

ethyl acetate; the organic layer was washed with saturated brine.The resultant mixture was dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure, and the residue was purified by silica gel column

chromatography(ethyl acetate:n-hexane=1 :2),diisopropyl ether was added to the residue for crystallization.collected by

filtration,to thereby obtain 1 .9 g of the title compound as the mixture of diastereomer compourKJs,

^H-NMR(CDCl3)6:

1 .40(9H,s).2. 1 0-2.26(2H,m).2.38-2.53(2H,m).3. 1 5-3.26(1 H.m).3.49-3.61 ( 1 H,m).4.39-4.60(2H. m),5.48(1 H.d).5.62-

5.66(1H.m).5.93-5.98(1H,m).6.91-7.01(2H,m),7.10-7.20(2H.m),7.47(1H.s)

Step 2

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-cydopentyl-1 ,3,4,Stetrahydro-2H-1 ,5-benzodiazepine

[0609] Platinum oxide(100 mg) was added to a solution of 2-oxo-3-tert-butoxycartDonylamino-5-(2-cydopenten-1-yl)-

1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(1.8 g) In anhydrous tetrahydrofuran(20 ml), the mixture was stirred at room

temperature under ambient pressure under hydrogen atmosphere for 2 hours. The reaction mixture was filtrated

through a pad of Celite, tiie filtrate was concentrated under reduced pressure, and the residue was purified by silica gel

column chromatography(ethyl acetate:n-hexane=1 :2).Diisopropyt ether was added to the residue for crystallization, to

thereby obtain 1 .2 g of the title compound.

^H-NMR(CDCl3)6:

1.40(9H,s).1.49-2.04(8H.m).3.33(1H,dd),3.51(1H.dd).3.59-3.70(1H,m),4.30-4.42(1H.m).5.51(1H,d),6.94-

7.04(2H.m).7.10-7.21(2H,m).7.50(1H.s)
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Step 3

Preparation of 14ert4DutylcarbonyImethyl-2K5xo-3-tert4)utoxycartx)riylarnino-5K:yd^^^ .3,4,5-tetrahydro-2H-1 .5-

benzodiazepine

[0610] Bromomethyl tert-buty!ketone(684 mg),potassium iodide(26.4 mg). tetra n-butylamnrTonium bromide(30.8 mg)

and potassium cartx)nate(528 mg) were added successively to a solution of 2-oxo-3-tert-butoxycarbonylamino-5-

cycloperttyI-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine(1 .1 g) in N,N-dimethytformamide{30 mQ, the mixture was stirred

at room temperature for 2 hours. Ice-water was added to the reaction mixture.extracted with ethyl acetate, the organic

layer was washed with saturated brinaThe resuttant mixture was dried over anhydrous sodium sulfate, the solvent was

evaporated under reduced pressure, and n-hexane was added to the residue for crystallization, collected by filtration.to

thereby obtain 1.07 g of the title conrpound.

^H-NMR(CDCl3)6:

1 .26(9H.s), 1 .38{9H,s),1 .49-2.03{8H,m),3.26(1 H.dd).3.45{1 H,dd).3.59(1 H.q),4.25(1 H,d),4.31 -

4.42(1H.m).5.22(1H,d),5.57(1H,d).6.94-7.05(2H,m),7.09-7.21(2H.m)

Step 4

Preparation of 1 -tert-butylcarbonyImethyl-2-oxo-3-amino-5-cydopentyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[061 1 1 Step 2 of Example 158 was repeated exc^ that 1 -tert-butylcartx5nylmethyl-2-oxo-3-tert-butoxycarbonylanlno-

5-cyclopentyl-1,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1-cyclohexylcarboriylmethyt-2-oxo-3-tert-

butQxycarbonylamino-5-cyclohexyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepine. to thereby obtain the title conpound.

^H-NMR(CDCl3)6:

1.28(9H,s),1.50-2.04(10H.m).3.16-3.27(2H.m).3.47-3.64(2H,m),4.02(1H,d).5.33(1H.d);6.93-7.06{2H,m),7.11-

7.22(2H,m)

Steps

Preparation of 1-(1-tert-butylcarbonyImethyl-2-oxo-5-cyclopentyl-1.3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yi)-3-(3-

tert-butoxycart5onylpheriyl)urea

[0612] Step 3 of Example 158 was repeated except that 1-tert-butylcart>onylmethyl-2-oxo-3-amino-5*cydopentyl-

1,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine was used instead of 1-cyclohexylcarbonylmethyl-2-oxo-3-amino-5-

cyclohexyl-1,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine, to ther^y obtain the title compound.

^H-NMR(CDCl3)6:

1.22(9H.s).1.46-2.03(17H.m).3.37-3.52(2H,m).3.53-

3.66(1H,m).4.32(1H,d),4.65(1H.dt),5.13{1H,d),6.13(1H,d).6.97-7.12(3H,m),7.14-7.29(3H.m).7.56-

7.63(2H.m).7,80(1H,t)

Step 6

Preparation of 3-[3-(1-tert-butylcarbonyImethyl-2-oxo-5-cyclopentyl-1.3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yOure-

ido]benzoic add

[061 3] Step 4 of Example 158 was repeated except that 1-(1 -tert-butylcartDony!methyl-2-oxo-5-cyclopentyl-1 ,3.4,5-tet-

rahydro-2H-1,5-benzodiazepin-3-yO-3-(3-tert-tujtoxycartx»nylphenyl)urea was used instead of 1-(1-cyclohexylcarbonyl-

methyl-2-oxo-5cyclohexyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-{3-tert-butoxycarbonylphen^ to

thereby obtain the title compound.

^H-NMR(DMSOk16)6;

1 . 1 8(9H.s), 1 .45-2.05(8H.m).3.1 7-3.39(2H,m),3.58-3.71 (1 H.m),4.26-

4.37(1H.m).4.41(1H,d),5.18(1H,d).6.62(1H,d).7.01(1H.d),7.08-7.18{1H.m),7.25-7.35(3H.m

7.53(2H.m).7.96-aa0(1H.m),9.01(1H,s),12.5(1H.brs)

MS(FAB)m/z:507(MH+). 529(M+Na)*
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IR(KBr)cnT'' :3367.2870. 1 719. 1 690.1 655.1 557

Example 160

Preparation of 3-{3-(1-tert-butylcartx)nyIniethyl-2-Qxo-5-cycloheptyl-1 .3.4.5-tetrah^ .5-benzodiazepirv3-yl)ure-

ido]benzoic add

Stepi

Preparation of 2-oxo-3-tert-butoxycafbonylamino-5-(2-cydohepten-1-yO-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepine

[0614] Sodium bicarbonate(1 .6 g) and 3-bromocydoheptene{3.33 g) were added to a solution of 2-oxo-3-tert-butox-

ycarbonylaminp-1,3,4.5-tetrahydro-2H-1,5-benzodia2epine(2.77 g) in N,N-dimethytformamide(20 ml), the mixture was

stirred at 50*C for one hour.After the reaction mixture was allowed to cod. ice-water was added thereto,exlracted with

ethyl acetate, the organic layer was washed with saturated brine.The resultant mixture was dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure.and the residue was purified by silica gel column

chronnatography(ethyl acetate:n-hexane=1 ;2).diisopropyl ether was added to the residue for crystallization.and col-

lected by filtration, to thereby obtain 2.1 g of the titie compound as the mixture of diastereomer compounds.

^H-NMR(CDCl3)6:

1 .22-2.30(1 7H.m),3.24-3.44(1 H,m).3.78-3.iB9(1 H.m),3.90-4.05(1 H.m).4.40-4.57(1 H.m).5.48-5.57(1 H,m).5.75-

6.17{2H.m).6.89-a99(2H.m).7.06-7.17(2H.m).7.48-7.55(1H,m)

Step 2

Preparation of 2H5xo-3-tert-butoxycart>onylamino-5-cydoheptyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0615] Step 2 of Example 159 was repeated except that 2-oxo-3-tert-butoxycarbonylamino-5-(2-cydohepten-1-yl)-

1,3.4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 2'Oxo-3-tert-butoxycartx)nylarnino-5-{2-cydopenten-1-

yl)-1 ,3,4.5-tetrahydro-2H-1 .5-benzodia2epine. to tiiereby obtain the title compound.

^H-NMR(CDCl3)6:

1.20-2.10(21H.m).3.17-3.40(2H,m).3.74(1H,dd).4.39-4.50(1H,m),5.53(1H.d).6.90-7.18(4H,m),7.64(1H.s)

Step 3

Preparation of 1 -tert-butylcarbonylamino-2-oxo-3-tert-butoxycarbonylamino-5-cycloheptyl-1 ,3,4.5-tetrahydro-2H-1 .5-

benzodiazepine

[061 6] Step 3 of Example 159 was repeated except that 2-oxo-3-tert-butoxycart)onylamino-5-cycloheptyl-1 .3.4.5-tet-

rahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5-cyclopentyi-1,3,4.5-tetrahy-

dro-2H-1 .5-benzodiazepine, to thereby obtain tiie titie compound.

^H-NMR(CDCl3)6:

1 .20-2.08(30H,m),3.24(1 H.dd),3.26-3.39(1 H.m).3.68(1 H,dd).4.21 (1 H.d).4.40-

4.52(1 H.m).5.1 4(1 H,d),5.56(1 H,d).6.92-7.00(2H.m),7.02-7.08(1 H,m),7. 1 1 -7. 1 9(1 H.m)

Step 4

Preparation of 1-tert-butylcarbonylmetiiyl-2-oxo-3-amino-5-cydoheptyi-1 ,3,4,5-tetrahydro-2H-1.5-benzodiazepine

[061 7] Step 2 of Example 158 was repeated except that 1 -tert-butylcarbonylamino-2^xo-3-ten-butoxycarbonylamino-

5-cycloheptyi-1,3,4.5-tetrahydro-2H-1.5-benzodiazepine was used instead of 1-cyclohexylcartx)nylmetiiyt-2-oxo-3-tert-

butoxycarlx)nylamino-5-cyclohexyi-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine, to tiiereby obtain tiie titie compound.

^H-NMR(CDCl3)6:

1.27(9H.s).1.32-2.06(14H.m).3.18(1H.dd).3.27-3.38(1H.m).3.50(1H,dd),3.55-

3.65(1H,m),4.01(1H.d).5.27(1H.d),6.90-7.01(2Km),7.04-7.09(1H,m).7.13-7.20(1H.m)
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Steps

Preparation of 1 -(1 -tert-butyIcartx)nylmethyl-2-oxo-5-cycloheptyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-

tert-biJtoxycart>onytphenyl)urea

[0618] Step 3 of Example 158 was repeated except that 1-tert-butOKycartx)nylrTiethyl-2^xo-3-arTTirx>-5-cycloheptyi-

1,3,4,5-tetrahydro-2H-1,5-ben2odiazepine was used instead of 1-cyclohexyIcarbonyImethyl-2-oxo-3-amino-5-

cyclohexyl-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine, to thereby obtain the title compound.

^H-NMR(CDCl3)5:

1 .21 (9H,s), 1 .30-2.08(21 Km),3.30-3.41 (2H.m).3.74(1 H.dd).4.28(1 H,(SiAe8'

4.79(1H,m),5.09(1H.d).6.15{1H.d).6.95-7.03(3H.nri)J.05-7.12(1H.nri)J.15-7.29(2H.m)J.55-7.6^^^

Step 6

Preparation of 3-{3-(1-tert-buty!carbonylmethyl-2-oxo-5-cycloheptyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yOure-

ido]benzoic add

[061 9] Step 4 of Example 158 was repeated except that 1 -(1 -tert-butylcartK)nylmethyl-2-oxo-5-cycloheptyl- 1 ,3,4,5-tet-

rahydro-2H-1 ,5-benzodiazepin-3-yO-3-(3-tert-butoxycart>onylphenyl)urea was used instead of 1-(1-cyclohexylcarbonyi-

methyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5- benzodiazepin-3-yO-3-(3-ter.t-butoxycartx)nylphenyl)urea, to

thereby obtain the title compound.

.

Melting point:253-255'*C{deconriposition)

^H-NMR{DMSOd6)6:

1.18(9H.s)J.28-2.03(12H,m).3.17-3.45(2H,m),3.48-3.56(1H,m).4.34-4.45(2H.m).5.10(1H.d).6.61(1H.d),6.9^^

7.17(3H.m),7.21-7.36(2H.m).745-7.52(2H.m).7.99(1H.t).9.03(1H.s).12.80(1H,brs)

MS{FAB)m/z:535(MH+). 557(M+Na)+

IR(KBr)cm-^ :3357.2934.2859.1 721 . 1688.1 655.1595.1557

Exanrple 161

Preparation of 3-[3-(1-tert-butylcartx)nylmethyl-2-oxo-5-cyclooctyl-1,3.4,5-tetrahydro-2H-1.5-b

ido]benzoic acid

Stepi

Preparation of 2-oxo-3-tert-butoxycarbonylamino-5-{2-cycIoocten-1 -yl)-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0620] Sodium bicartx)nate{606 mg) and 3-bromocyclooctene(1 .36 g) were added to a solution of 2-oxo-3-tert-butox-

ycarbonylamino-1,3.4,5-tetrahydro-2H-1,5-benzodiazepine(1 g) in N,N-dimethylformamide(20 mO, the mixture was

stinred overnight at 80°C.After the reaction mixture was allowed to cool, ice-water was added thereto, extracted with

ethyl acetate, the organic layer was washed with saturated brine.The resultant mixture was dried over anhydrous

sodium sulfate, the solvent was evaporated under reduced pressure, and diisopropyl ether was added to the residue for

crystallization,and collected by filtration.to thereby obtain 615 mg of the title compound as the mixture of diastereomer

compounds.

^H-NMR(CDCl3)6:

1.24-2.32(19H.m).3.30-3.45(1H.m).3.59-3.81(1H.m),4.13-4.30(1H,m).4.32-4.52(1H.m).5.23-6.02(3H.m).6.91-

7.26(4H,m).7.41(1H,bre)

Step 2

Preparation of 2-oxo-3-tert-butoxycartx)rrylamino-5-cyclooctyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0621] Step 2 of Example 159 was repeated except that 2-oxo-3-tert-butoxycart)onylamino-5-(2-cycloocten-1-yl)-

1,3.4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamino-5-(3-cyclopentenyl)-

1.3,4.5-tetrahydro-2H-1.5-benzodiazepine, to thereby obtain the title compound.
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^H-NMR{CDCl3)6:

1 .26-2.03(23H,m).3.29{1 H,dd).3.32-3.46(1 H.m).3.75(1 H.dd).4.38-4.49(1 H.m).5.51 (1 H.d).6.90-6.96(2H.m).7.03-

7.18(2H.m),7.29(1H,s)

Step 3

Preparation of 1 -tert-butyIcarl)onylrnethyl-2K)xo-3-tert43utoxycafbonylamino-5K;ydooctyi-1 ,3.4,5-tetrahydro-2H-1 ,5-

benzodiazepine

[0622] Step 3 of Example 159 was repeated except that 2-Qxo-3-tert-butoxycartDonylamino-5-cycIooctyl-1.3,4.Stet-

rahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycartx)nylamino-5-cyclopentyl-1.3,4,5-tetrahy-

dro-2H-1 .5-benzodiazepine,to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .26(9H,s), 1 .31 -2.03(23H,m).3.21 (1 H,dd).3.31 -3.42(1 H.m).3.65-3.74{1 H.m),4.1 2(1 H,d).4.38-

4.50(1H.m).5.14(1H.d),5.56(1H.d).6.92-7.19(4H.m)

Step 4

Preparation of 1 -tert-butylcartx)nylmethyl-2-oxo-3-amino-5-cyclooctyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodlazepine

[0623] Step 2 of Example 158 was repeated except that 1-tert-butyicart)onylmethyl-2-oxo-3-tert-butaxycartx)-

ny!amino-5-cyclooctyl-1,3.4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-cyclohexylcarbonylmethyl-2-

oxo-3-tert-butoxycarbonylamino-5-cyclohexyl-1,3,4,5-tetrahydro-2H-1,5-benzodia2epine. to thereby obtain the title

compound.

^H-NMR(CDCl3)6:

1.21-2.00(25H.m),3.15(1H.dd),3.31-3.42(1H.m).3.49-3.67(2H,m),4.01(1H,d),5.27(1H.d).6.91-7.19(4H,m)

Step 5

Preparation of 1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclooctyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yi)-3-(3-

tert-butoxycarbonylphenyl)urea

[0624] Step 3 of Example 158 was repeated except that 1-tert-butylcarbonytmethyl-2-oxo-3-amlno-5-cyclooctyl-

1,3.4,5-tetrahydro-2H-1,5-benzodiazepine was used instead of 1-cyclohexylcarbonylmetiiyl-2-oxo-3-amino-5-

cyclohexyl-1.3,4,5-tetrahydro-2H-1 ,5-benzodiazepine, to ttiereby obtain the title compound.

^H-NMR(CDCl3)6:

1 .22(9H.s), 1 .25-2.03(23H,m).3. 1 3(1 H.dd).3.33-3.45(1 H.m),3.76(1 H.dd) .4.26(1 H,d).4.65-

4.76(1Km).5.10(1H,d).6.07(1H,d),6.88(1H,s),6.94-7.02(2H,m)7.07-7.13(1H.m)7.15-7.22(1H,m)7.24^

7.32(1 H.m),7.56-7.65(2H,m),7.78{1H.s)

Step 6

Preparation of 3-[3-(1 -tert-butylcartx)nylmethyl-2-Qxo-5-cyclooctyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)ure-

idolbenzoic add

[0625] Step 4 of Example 1 58 was repeated except tiiat 1 -(1 -tert-butyIcartx)nylmethyl-2-oxo-5-cyclooctyI-1 .3,4.5-tet-

rahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbonylphenyl)urea was used Instead of 1-(1-cyclohexylcartx)nyt-

methyl-2-oxo-5-cydohexyl-1,3,4.5-tetrahydro-2H-1.5-benzodlazepin-3-yl)-3-(3-tert-butoxycarto to

thereby obtain the trtle compound.

Melting polnt:21 5-21 7°C(decomposition)

^H-NMR(DMSOKf6)6:

1.18(9H.s),1.30-1.98(14H,m),3.14-3.40(2H.m),3.49-3.59(1H,m).4.32-4.46(2H.m).5.10(1H.d),6.60(1H.d).6.97-

7.19(3H,m).7.20-7.37(2H.m).7.43-7.54(2H.m).7.99(1H.s).9.04(1H.s).12.80(1H,brs)

MS{FAB)m/z:549(MH+)
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IR(KBr)cm- :3357,2926. 1 7 1 9. 1 690. 1 655. 1 595. 1557

Example 162

Preparation of 5-[3-(1-tert-butyicarbonytmethyl-2-oxo-5-cydohexyt-1 ,3,4,5-tetrahydro-2H-1,5-benzodia2epin-3-yl)ure-

idojisophthalic acid

Stepi

Preparation of 1 -(1 •tert-biJtylcartjonylmethyl-2-oxo-S<:yclohexyl-1 .3.4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-[3,5-

bis(methoxycarbonyf)phenyl]urea

[0626] Under ice-cooling, triphosgene(147 mg) was added to a solution of dimethyl 5-aminoisophthalate(276 mg) in

anhydrous tetrahydrofuran(30 ml), triethylamine(0.59 ml) was added thereto five times over 15 minutes after divided

into five portions.After the mixture was stirred at room temperature for 5 minutes,a solution of 1-tert*buty1carbonylme-

thyl-2-oxo-3-amino-5-cyclohexyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazepine(450 mg) in anhydrois tetrahydrofuran(10

ml) was added under ice-cooling.7he resultant mixture was stirred at room temperature for one hour, the reaction mix-

ture was concentrated under reduced pressure.Water was added to the residue.crystals so precipitated were collected

by filtration and dried, to thereby obtain 700 mg of the title compound(Yield:94%).

^H-NMR(DMSOKl6)6:

1.10-1.82(18H,m),1.95-2.05{1H,m),3.16-3.35(2H.m).3.41-3.48(1H.m).3.86(6H,s),4.33-

4.46(2H,m).5 1 3(1 H.d),6.66(1 H.d),6.99- 7.04(1 H,m).7.07-7.1 4(1 H.m),7.23-

7.32(2H.m),8.02(1 H.t).8.20(2H,d),9.36(1 H.s)

Step 2

Preparation of 5-{3-(1-tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4.5-tetrahydro-2H-1,5-ben2odiazepin-3-yl)ure-

ido]isophtha]ic acid

[0627] Aqueous lithium hydroxide monohydrate(420 mg) solution(20 ml) was added to a solution of 1 -(1 -tert-butylcar-

bonylmethyl-2-oxo-5-cyclohexyl-1.3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)'3-[3.5-bis(methQxycarbonyl)phe-

nyl]urea(593 mg) in tetrahydrofuran(20 ml), the mixture was, stirred at 50^*0 for 2 hours.After allowed to cool, the

reaction mixture was concentrated under reduced pressure, the residue was acidified with 1N hydrochloric

acid.extracted with the mixed solvent of chloroform and methanol (5:1). and dried over anhydrous sodium sulfate.The

solvent was evaporated under reduced pressure. Isopropyl alcohol was added to the reskjue.aystals so precipitated

were collected by filtration, to thereby obtain 420 mg of the titie confpound(Yield:74%).

^H-NMR(DMSO<i6)6:

1 .08-1 .83(1 8H.m). 1 .93-2.08(1 H,m).3.35-3.47(1 H,m),3.73-3.83(1 H.m).4.31 -

4.46(3H.m),5.1 2(1 H,d),6.65(1 H.d).6.99-7.05(1 H.m),7.06-7. 1 4(1 H,m).7.21 -

7.32(2H.m),8.02(1H.t).8.14(2H.d),9.27(1H,s),12.70(2H.brs)

MS(FAB)m/z:565(MH+). 587(M+Na)*
I R(KBr)cm-^ :3347.2936, 1 71 7. 1 692. 1 649. 1 609, 1561

Example 163

Preparation of 2-methyl-5-[3-(1-tert-butyIcartx)nylmethyl-2-oxo-5-cydohexyl-1,3,4,5-tetrahydro-2H-1,5-ben2odiaz

3-yt)ureido]benzoic add

Stepl

Preparation of 1 -(1 -tert-butytcarbonylmethyt-2-oxo-5-cydohexyl-1 .3.4,5-tetrahydro-2H-1 .5-ben2odiazepin-3-yl)-3-(3-

tert-butoxycarbonyl-4-methylphenyI)urea

[0628] Under ice-cooling, triphosgene(205 mg) was added to a solution of tert-butyl 2-methyl-5-aminoben2oate(383

mg) in anhydrous tetrahydrofuran(40 ml), triethylamine(825 ^il) was added ttiereto five times over 15 minutes after

divided into five portions.After the mixture was stirred at room temperature for 5 minutes, a solution of 1 -tert-butylcarb-
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onylie%l-2-Qxo-3-amino-5-cydohexylO,3.4.54etrahydro-2H-1,543en2(xiiazepine(^^ mg) in anhydrous tetrahydro-

furan(10 ml) was added under ice-cooling. The resultant mixture was stirred at room temperature for one hour, the

reaction mixture was poured into ice-water, extracted with ethyl acetate.and the organic layer was washed with satu-

rated brine.After dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure.diisopropyl

ether was added to the residue for crystailization.and collected by filtration, to thereby obtain 960 nr^ of the title com-

pound(Yield:97%).

^H-NMR(DMSOHj6)6:

1.10-2.04(28H.m).2.36(3H.s).3.15-3.31(2H.m).3.42(1H.dd).4.31-4.44(2H.m).5.12(1H.d),a^

7.03(1H,m),7.05-7.14{2H,m).7.21-7.30{2H.m),7.36{1H.dd),7.70(1H,d).8.90(1H.s)

Step 2

Preparation of 2-methyl-5-[3-(1 •tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-

3-yI)ureido]benzoic acid

[0629] Step 4 of Example 158 was repeated except that 1 -(1 -tert-butytcartx)nylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tet-

rahydro-2H-1,5-benzodiazepin-3-yO-3-{3-tert-butoxycarbonyI-4-methylphenyl)urea was used instead of 1-(1-cyclohex-

ylcartK3nyliethyl-2-oxo-5-cyclohexyi-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-te

butoxycarbonylpheny[)urea. to thereby obtain the title compound.

Melting point:222-224*C(deconrposition)

^H-NMR(DMS(>d6)5:

1.09-1.82(18H.m).1.94-2.05(1H,m).2.40(3H,s).3.15-3.29(2H.m).3.37-3.48(1H.m).4.31-

4.45(2H.m).5J2{1H.d).6.54{1H.d),6.98-7.15(3H.m),7.21-7.37(3H.m)J.84(1H,d).8.89(1H.^

MS(FAB) 535(M+H). 557(M+Na)

IR(KBr)cm'':3360,2932.1719.1694.1661,1541.1499

Example 164

Preparation of 3-[3-(1 -tert-butoxycartx)nylmethyl-2-oxo-5-cyclohexyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin•3-

yl)u^eido]benzoic acid

Stepi

Preparation of 1 -(2-oxo-5-cyclohexyl-1 ,3.4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl)-3-(3-benzyloxycarl)onylphe-

nyl)urea

[0630] Diphenylphosphoryl azide(938 mg) and triethylamine(354 mg) were added to a solution of monobenzyl isoph-

thalate(874 mg) In anhydrous tetrahydrofuran(30 ml), the mixture was stirred at 100*C for one hour and 30 minutes.The

resultant mixture was allowed to cool,1-tert-butylcarbonyjmethyl-2-oxo-3-amino-5-cyclohexyl-1,3,4,5-tetrahydro-2H-

1 ,5-benzodiazepine(680 mg) was added thereto, the mixture was stirred at room temperature for one hour.The reaction

mixture was concentrated under reduced pressure, the residue was purified by silica gel column chromatography(ethyl

acetate:n-hexane=1 :3), to thereby obtain 890 mg of the title compound.

^H-NMR(CDCl3)6:

1 .04-2.03(1 0H,m),3. 1 4-3.25(1 H,m).3.38(1 H.dd) ,3.80(1 H.dd).475(1 H.dt).5.31 (2H.s),6.33(1 H.d),6.93-

7.00(2H,m),7.13-7.21(2H,m).7.28-7.41{6H.m).7.63-7.67(1H,m).7.87-7.92(2H,m),8.00-8.04(2H,m)

Step 2

Preparation of 1-(1-tert-butQxycarbonyimethyl-2-oxo-5-cydohexyl-1,3.4,5-tetrahydro-2H-1,5-benzodiazepin-^

benzyloxycart)onylphenyl)urea

[0631 ] Tert-butyl bromoacetate(503 mg).potassium iodide(23 mQ. tetra n-butyiammonium bromide(23 mg) and potas-

sium carbonate(71 3 mg) were added to a solution of 1 -(2-oxo-5-cydohexyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-

yO-3-(3-benzyloxycartx)nylphenyi)urea(800 mg) in dimethylsulfoxide(10 ml), the mixture was stirred at room tenpera-

ture for one hour. Ice-water was added thereto.extracted with ethyl acetate.The organic layer was washed with satu-
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rated brine,dried over anhydrous sodium suIfate.The solvent was evaporated under reduced presaire^the residue was

purified by silica gel column chromatography(ethyl acetate:n-hexane= 1:2), to thereby obtain 970 mg of the titled com-

pound(Yield:90%).

^H-NMR(CDCl3)6:

1 .05-2.04(1 9H.m),3. 1 1 -3.23(1 H,m).3.38(1 H.dd),3.61 (1 H.dd).3.92{1 H.d).4.63(1 H.d).4.69-

4:79(1 H.m).5.31(2H,s).6.42{1H,d),7.02-7.42(11H,m),7.63-7.69(2H,m).7.90-7.94(1 Km)

Step 3

Preparation of 3-[3-(1 -tert-butoxycarbonylmethyl-2-oxo-5-cyclohexyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yQureidoIbenzoic acid

[0632] 5% Palladium cartx)n(300 mg) was added to a solution of 1-(1-tert-butoxycarbonyliethyI-2-oxo-5-cyclohexyl-

1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-ben2yloxycarbonylphenyl)urea(960 mg) in ethanol(50 ml), the mix-

ture was stirred at room temperature for 3 hours under hydrogen atnK)sphere.The reaction mixture was filtrated through

a pad of Celite.and the filtrate was concentrated under reduced pressure. Isopropyl alcohol was added to the residue

for crystallization.collected by filtrated.to thereby obtain 450 nr^ of the titled compound.

Melting point: 1 87-1 89*'C(decomposition)

^H-NMR(Df^/ISO-d6)6:

1 . 1 0-2.05(1 9H.m).3. 1 6-4.47(3H.m).4. 1 7(1 H.d).4.31 -4.43(1 H.m).4.51 (1 H.d).6.63(1 H.d).7. 1 0-7.37(5H.m).7.45-

7.53(2H,m),7.99(1H.t).9.04(1H.s).12.82(1H,brs)

MS(FAB)m/z:537(MH*), 559(M+Na)+

IR(KBr)cm-^ .3360,1 738, 1 692. 1 649, 1545

Example 165

Preparation of {R)-(-)-3-[3-[1 -(2-thenoyl)methyl-2-oxo-5-cyclohexyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl]ure-

ido]benzolc add

Step 1

Preparation of (R)-(+)-1-[1-(2-thenoyOmethyl-2-oxo-5<yclohexyt-1,3,4,5-tetrahydro-2H-1,5-te^

tert-butoxycarbonylphenyl)urea

[0633] Step 7 of Example 143 was repeated except that 2-bromoacetylthiophene was used instead of bronfX}metiiyl

tert-butylketone,and tiiat N,N-dimetiTylacetamide was used as a solvent, to thereby obtain the trtle compound.

^H-NMR(DMSO-d6)6:

1.10-1 .82(9H.m). 1 .52(9H.s) , 1 .95-2.07( 1 H.m).3. 1
5-

3.35(2H.m).3.43(1 H,dd),4.43{1 H.ddd).4.94(1 H.d).5.46(1 H.d).6.60(1 H,d),7.07-

7.37(6H.m).7.44(1H.dt),7.54(1H,dq).7.90(1H,t).8.08(1H,dd),8.14(1H.dd).9.04{1H.s)

[a]D(C=1.067.CHCl3) :+15r

Step 2

Preparation of (R)-(-)-3-[3-[1 -(2-thenoyl)methyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodlazepin-3-yl]ure-

ldo]benzolc add

[0634] Step 4 of Example 133 was repeated except that (R)-(+)-1 -[1 -(2-thenoyi)methyl-2-oxo-5-cyclohexyl-1 .3,4,5-tet-

rahydro-2H-1,5-benzodiazepin-3-yl]-3-(3-tert-butQxycart)onylphenyl)urea was used instead of 1-[1-(2,5-dimethylthi-

ophen-3-yl)carbonylmethyl-2-oxo-5-cyclohexyl-1.3,4,5-tetrahydro-2H-1.5-benzodiazepin-3-yO-3-(3-tert-

butQxycarbonylphenyl)urea, to thereby obtain the titie conrpound.

Optical purrty:99.0%ee (the ee value was determined by High Performance Liquid Chromatography)

MS(FAB)m/z:547(MH*), 136(base}

(a]D(C=1.01.CHCl3) :-14.r
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Example 166

Preparation of (R)-(-)-2-methyl-5-[3-{1 -tert-butylcartx)nylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodi-

azepin-3-yl)ureido]benzoic acid

Step 1

Preparation of (R)-(0-1-(2-oxo-5-cydohexy1-1,3.4.5-tetrahydro-2H-1.5-benzoda2epin-3-yO-3-(3-tert-t^

methylphenyl)urea

[0635J Under ice-cooling. triphosgene(456 mg) was added to a solution of tert-butyl 2-methyl-5-aminobenzoate(850

mg) in anhydrous tetrahydrofuran(50 ml). triethylamine(1.85 ml) was added thereto live times each 0.37 ml over a 15

minutes after divided into five portions.Afler the mixture was stirred at room temperature for 5 minutes, (R)-{-)-2-oxo-3-

amino-5-cydohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine(1 .04 g) was added under ice-cooling.The resultant mix-

ture was stirred at room temperature for one hour, the reaction mixture was poured into ice-water,and extracted with

ethyl acetate.The organic layer was washed with saturated brine,dried over anhydrous sodium sutfate.The solvent was

evaporated under reduced pressure.aystals so precipitated were washed with diisopropyl ether, to thereby obtain 1.94

g of the title compound(Yield:98%).

^H-NMR(DMSO-d6)6:

1 .1 0-2.03(1 9H.m).2.37(3H.s).3.1 6-3.35{2H.m).3.51 (1 H.dd).4,25-4.36(1 H.m),6.53(1 H,d).6.96-7.02(2H.m).7.09-

7.21 (3H.m),7.38{1 H.dd),7.72(1 H.d).8.93(1 H,s).9.83(1 H,s)

[a] (C=1 .15.DMS0) :-133''
,

Step 2

Preparation of (R)-(-)-1 -(1 -tert-butylcarbonylmethy-2-oxo-5-cyclohexyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodia2epin-3-yl)-

3-(3-tert-butoxycartx)ny!-4-methylphenyOurea

[0636] Step 7 of Example 1 43 was repeated except that (R)-(-)-1 -(2-oxo-5-cyclohexyl-1 ,3.4,5-telrahydro-2H-1 .5-ben-

zodiazepin-3-yl)-3-(3-tert-butoxycart)onyl-4-methylphenyl)urea was used instead of (R)-(-)-1-(2-oxo-5-cyclohexyi-

1.3.4.5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbonylphenyl)urea. to thereby obtain the title com-

pound.

[a] (C=1 .O8.CHCI3) :-64.r

Step 3

Preparation of (R)-(-)-2-methyl-5-[3-(1 -tert-butylcart)onyimethy-2-oxo-5-cydohexyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodi- .

azepin-3-yl)ureido]benzoic acid

[0637] Trifluoroacetic acid(10 ml) was added to (R)-(-)-1 -(1 -tert-butylcarbonylmethyl-2K5xo-5-cyclohexyl-1 ,3,4.5-tet-

rahydro-2H-1.5-benzodiazepin-3-yO-3-(3-tert-butQxycarbonyl-4-methylphenyOurea(1. in methylene chloride (10

ml), the mixture was stirred at room temperature for one hour.The reaction mixture was concentrated under reduced

pressure, the mixed solvent (100 ml) of diisopropyl ether and ethanol (40:1) was added to the residue for crystalliza-

tion.collected by filtrated.to thereby obtain 1 .47 g of the title compound{Yield:86%).

IVIS(FAB)m/z:535(MH-^). 557(M+Na)*

IR(KBr)cm"' :3346,2928,2853, 1 728,1 71 1 ,1 690,1 644.1 553. 1 499

[a] (C=0.61 .CHCy :-1 77*»

Optical purity:99.5%ee over (the ee value was determined by High Performance Uqukl Chromatography)
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Example 167

Preparation of (R)-(0-3-[3-(1-tert4JiJtyIcarboriyInriethyl-2KJxo-5K;yclopentyl-1,3,4,54etrah^

yi)ureido]benzoic acid

Step 1

Preparation of (3R)-2-oxo-3-tertTbutoxycarbonylamino-5-(2-cycIopenten-1-yI)-1 ,3,4.5-tetrahydro-2H-1.5-ben20di-

azepine

[0638] In a similar manner to Step 1 of Example 1 59, by use of (R)-2-oxo-3-tert-butoxycarbonyIamino-1 ,3.4.5-tetrahy-

dro-2H-1 ,5-benzodia2epne, to thereby obtain the title compound.

Step 2

Preparation of (R)-{-)-2-oxo-3-tert-butoxycarbonylamino-5-cyclopentyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0639] Step 2 of Example 159 was repeated except that (3R)-2-oxo-3-tert-butoxycaibonylamino-5-(2-cyclopenten-1-

yl)-1,3,4.5-tetrahydro-2H-1,5-benzodiazepine was used instead of 2-oxo-3-tert-butoxycarbonylamina-5-(2-

cycloperrten-1 -yO-1 ,3.4.5-tetrahydro-2H-1 .S-benzodiazepine. to thereby obtain the title conpound.

[c4 0^5 (C=1 .06.CHCI3) :-1 04'

Step 3

Preparation of {R)-(-)-2-Qxo-3-amino-5-cyclopentylr1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepine

[0640] Step 5 of Example 143 was repeated except that (R)-(-)-2-oxo-3-tert-butoxycartx)nylamino-5-cyclopentyi-

1 ,3,4.5-tetrahydro-2H-1 .5-benzodiazepine was used instead of (R)-(-)-2-oxo-3-tert-butoxycart)onylamino-5-cyclohexyl-

1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepine. to thereby obtain the title conpound.

^H-NMR(CDCl3)6:

1.19-1.34(1H,m).1.50-2.05(9H.m).3.22-3.39(2H,m),3.45-3.53(1H,m).3.59-3.71(1H,m).6.92-7.04(2H,m),7.10-

7.21(2H,m),7.29(1H,s) [a] D^^ (C=1 .09,CHCl3) :-59.3*'

Step 4

Preparation of (R)-(-)-1 -(2-axo-5-cyclopentyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbonyl-

phenyl)urea

[0641] Step 6 of Example 143 was repeated except that (R)-(-)-2-oxo-3-amino-5-cyclopentyl-1 ,3.4,5-tetrahydro-2H-

1 ,5-ben2odiazepine was used instead of (R)-(-)-2-oxo-3-amino-5-cyclohexyl-1,3,4,5-tetrahydro-2H-1,5-ben20di-

azepine, to thereby obtain the title compound.

""H-NMRCDMSO-dejd:

1.07O.20(1H.m),1.35-2.05(16H,m).3.21-3.43(2H.m),3,59-3.74(1H.m).4.19-4.31{1H.m).6,5^^

7.08(2H.m),7.13-7.25(2H.m).7.32{1 H.t).7.43(1 H,d),7.54(1 H.d).7.91 (1 H.s).9,04(1 H,s),9.83(1 Ks)
[a] (C=0.82.MeOH) i-IOS"

Step 5

Preparation of (R)-(-)-1 -(1 -tert-butyIcarbonylmethyl-2-oxb-5-cyctopentyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl)-3-(3-tert-butoxycart)onylphenyl)urea

[0642] Step 7 of Example 143 was repeated except that {R)-(-)-1-{2-Qxo-5-cyclopentyl-1.3,4,5-tetrahydro-2H-1 ,5-ben-

zodiazepin-3-yO-3-(3-tert-butoxycaftx)nylphenyl)urea was used instead of (R)-(-)-1-(2-oxo-5-cydohexyl-1 ,3,4,5-tetrahy-

dro-2H-1 .5-benzodiazepin-3-yl)-3-(3-tert-butoxycartx)nylphenyl)urea.to thereby obtain the title compound.
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[a] (C^I.OS.CHQa) :-14.5*

Step 6

Preparation of (R)-(-)-3-(3-(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclopentyl-1 .3,4.5-tetrahydro-2H-1 .5-ben20diazepin-3-

yOureido]benzoic acid

[0643]
.
Step 8 of Example 143 was repeated except ttet (R)-H-Hl-tert-butylcarlx3nyimethyi-2-oxo-5-cydopentyl-

1,3.4.5-tetrahydro-2H-1.5-ben2odiazepin-3-yl)-3-(3-tert-butoxycart)onylphenyl)urea was used instead of (R)-(-)-"'-{1-

tert-butyicartonylmethyI-2K)xo-5<yclopentyl-1.3,4>tetrahydro-2H-1,54Den20diazepi^

phenyl)urea. to thereby obtain tlie title compound.

MS(FAB)m/2:507(MH-*-). 529(M+Na)*

IR(KBr)cm'^ :3350,2969.2870, 1 727.1 696. 1 646.1 61 1 .1 565, 1 495

[a) D26 (C^I.OO.CHCy :-95.2<»

Optical purrty:99%ee ever (the ee value was determined by High Performance Liquid Chromatography)

Example 168

Preparation of (R)-(-)-1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 .3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yO-

3-(3-methylsulfonylaminocart)orry!phenyl)urea

Stepi

Preparation of (R)-(-)-(1 -tert4Dutyicarbonylmethyl-2-oxo-3-tert-butoxycartx)nylamino-5-cyclohexyl-1 ,3,4,5-tetrahydro-

2H-1 ,5-ben2odiazepine

[0644] Step 3 of Example 121 was repeated except that a optical active compound was used instead of the racemic

mixture, to thereby obtain the title compound.

[a] 0^3 (C=1 .05.CHCI3) :-73.9''

Step 2

Preparation of (R)-(-)-(1 •tert-butylcarbonylmethyi-2-oxo-3-amino-5-cyclohexyi-1 ,3.4.5-tetrahydro-2H-1 ,5-ben20di-

aiepine hydrochloride

[0645] (R)-{-)-(1 -tert-butylcarbonylmethyl-2-oxo-3-tert-butoxycarbonylamino-5-cyclohexyl-1 ,3,4.5-tetrahydro-2H-1 ,5-

ben20dia2epine(2 g) was suspended in ethanol(15 ml), 4N HCl-dioxane(10 ml) was added to the suspension, and the

mixture was stirred at 50'*C for one hour.After allowed to cool, crystals so precipitated were collected by filtration, the

crystals were washed with dioxane.The crystals were dried, to thereby obtain 1.6 g of the title compound(Yieki;93%).

[a] 0^3 (C-1.12.MeOH) :-10.4*»

Step 3

Preparation of (R)-(-)-1-(l -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4.5-tetrahydro-2H-1 .5-ben20dia2epin-3-yO-

3-(3-methylsulfonylaminocartx)nylphenyl)urea

[0646] Step 3 of Example 15 was repeated except that (R)-(-)-(1-tert-butylcarbonylmethyl-2-oxo-3-amino-5-

cyciohexyl-1.3,4,5-tetrahydro-2H-1.5-ben20dia2epine was used instead of 1-(N-phenyl-N-methyl)carbamoy!methyl-2-

oxo-3-anriino-5-phenyM,3,4,5-tetrahydro-2H-1.5-ben2odia2epine, to thereby obtain the title compound.

^H-NMR(DMSO-d6)6:

1.10-1.83(18H.m),1.94-2.05(1H.m),2.85{3H,s),3.17-3.47(3Km),4.32-4.46(2H,m),5.12(1H.d),6.520

7.30(5H.m),7.44-7.54{2H.m).7.75{1 H,t),a84(1 H,s),1 2.60(1 Kbrs)

MS(FAB)m/z:636(M+K)+

IR(KBr)cm-'' :2934. 1 725, 1 660. 1 545
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[a] (C=0.82.CHCl3) -SI.O"

Example 169 .

Preparation of (R)-(-)-3-p-(1 -tert-butyicarbonytmethyl-2-oxo-5-cyclohexyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yOureido]phenylthioacetic acid

Step 1

Preparation of (R)-(-)-1 -("' -tert-buty!carbonylnriethyl-2-oxo-5-cyclohexyl-1 ,3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-

3-{3-tert-butoxycart5onylmethylthiophenyOurea

[0647] Under ice-coollng,triphosgene(184 mg) was added to a solution of 3-aminophenyIthioacetic acid(395 mg) in

anhydrous tetrahydrofuran(50 ml), triethylamine(0.75 mO was added thereto five times each 0.15 ml over a 15 minutes

after divided into five portions.After the mixture was stirred at room tenperature for 5 minutes.a solution of (R)-1-tert-

lDutylcartx)nylmathyl-2-oxo-3-amino-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odiazepine(570 mg) in tetrahydro-

furan(10 ml) was added under ice-cooling,and the resultant mixture was stirred at room temperature for one hour.V\teter

was added to the reaction mixture.and the resultant mixture was extracted with ethyl acetate.The organic layer was

washed with saturated brine,drted over anhydrous sodium sulfate.and purified by silica gel column chronnatography(n-

hexane:ethyl acetate=2:1). to thereby otstain 1 g of the title compound.

^H-NMR(CDCl3)5:

1.12-1.89(27H.m).1.97-2.08(1H,m).3.16-3.27(1H.m).3.37(1H,dd).3.53(2H.s).3.63(1H.dd),4.23(1H.d),4.66-

4.77(1H.m).5.14(1H.d).6.30(1H,d),6.94-7.13(6H.m).7.17-7.21(2H,m).7.42(1H,t)

[a] (C=1 ,04.CHCl3) i-Se-C*

Step 2

Preparation of (R)-(-)-3-[3-{1 -tert-butylcart)onylmethyl-2-oxo-5-cycIohexyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodia2epin-3-

yl)ureido]phenytthioacetic acid

[0648] Step 8 of Exanrple 143 was repeated except that {R)-(-)-1-(1-tert-butylcartx)ny!methyl-2-oxo-5-cyclohexyl-

1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbonyliethylthiophenyl)urea was used instead of (R)-(-

)-1 -(1 -tert-butylcart)onylmethyl-2-oxo-5-cyclohexyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-tert-butoxycarb-

onylphenyl)urea. to thereby obtain the title compound as amorphous.

^H-NMR(DMSO-d6)6:

1.10-1.82(18H.m)J.92-2.02(1H.m).3.15-3.45(3H.m).3.49(2H,s).4.31<43(2H,m).5.11^

6.82(2H,m).6.98-7.13(4H,m).7.20-7.34(3H,m),9.05(1H.s).12.50(1H.brs)

MS(FAB)m/z:605(M+K)-^

IR(KBr)cm*^ :3370.2932, 1 725. 1 655. 1 593

[a] (C=1.00.CHCl3) :-29.7'»

Example 170

Preparation of (R)-(-)-3-[3-(1 -tert-butytcarbonylmethyl-2-oxo-5-cyclohexyl-1 .3,4.5-tetrahydro-2H-1 .5-benzodiazepin-3-

yl-ureidojphenylacetic add

Stepi

Preparation of (R)-(-)-1 -(2-Qxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-ben2odiazepin-3-yl)-3-(3-tert-butoxycarbonyl-

methy!phenyl)urea

[0649] Step 6 of Example 143 was repeated except that tert-butyl 3-aminophenyfacetate was used instead of tert-

butyl 3-aminobenzoate, to thereby obtain the title compound.

^H-NMR(CDCl3)6:

1.05-1.89{18H.m).1.97-2,09(1H.m).3.17-
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3.28(lH,m).3.40(1H.dd).3.47(2H.s).3.85(1H,dd).4.73(1H.dt).6.33(1H,c0.6.82-^

7.54(1H.m),8.07(2H,s)

[a] D^^ (C=1.05.CHCl3)

Step 2

Preparation of (R)-(-)-1 -C -tert-butylcait)onylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepir>-3-yO-

3-(3-tert-butoxycaft>onyImethylphenyl)urea

[0650] {R)-(-)-H2-oxo-5-cyclohexyl-1 .3,4.5-tetrahydro-2H-1 ,5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbonyImethyl-

phenyl)urea(4.93 g) was added to a suspension of 60% sodium hydride(440 mg) In anhydrous N.N-dimethyHorma-

mide(50 wA) under ice-cooling, the mixture was stirred for one hour.Bromomethyl tert-butylkeftone(1.97 g) was added

thereto, the resultant mixture was stirred at room temperature for one hour, the reaction mixture was poured into ice-

water, extracted with ethyl acetate.and the organic layer was washed with saturated brlne.After dried over anhydrous

sodium sulfate, the mixture was purified by silica gel column chromatography(ethyl acetate:n-hexane=1:3),to thereby

obtain 5.07 g of the title compound(Yield:86%).

^H-NMR(CDCl3)6:

1,06-1.89(27H.m),1.97-2.09(1H,m).3.15-

3.27(1 H,m).3.34(1 H.dd),3.43(2H,s),3.66(1 H,dd),4.23(1 H,d),4.70(1 H,dt).5. 1 2(1 H.d), 6. 1 4(1 H,d),6.83(1 H,s),6.86-

6.92(1 H.m),6.95-7.04(2H,m),7.07-7.24(5H,m)

[a] (C=1.03,CHCl3) :-62.3''

Step 3

Preparation of (R)-(-)-3-[3-(1 -tert-butylcarbonylmethyI-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl)ureidolphenylacetic add

[0651] Step 8 of Example 143 was repeated except that (R)-(-)-1-(1-tert-butyIcart>onylmethyl-2-axo-5-cyclohexyl-

1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yl)-3-{3-tert-butoxycarbonylmethylphenyl)urea was used instead of (R)-(-)-

1 -(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-(3-tert-butoxycarbo-

nylphenyl)urea, to thereby obtain the title compound.

^H-NMR(DMSO-d6)6:

1 .05-1 .81 (1 8H,m),1 .91 -2.02(1 H,m),3. 1 3-3.42(5H,m),4.31 -4.43{2H.m),5. 1 1 (1 H,d),6.69(1 H,d).6.78{1 H.d).6.98-

7.28(7H,m).8.92(1H,s),12.50(1H,brs)

MS(FAB)m/z:535(MH*). 587(M+Na)''. 573(M+K)+

IR(KBr)cm'' :3370.2932, 1 725, 1655,1559
[a] d2* (C=1.05,MeOH) :-64.6*»

Example 171

Preparation of (R)-(-)-5-(3-(1 -tert-butylcarbony!methyi-2-oxo-5-cyclohexyl-1 .3,4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-

yl)ureido}-2-methylbenzoic acid

Step 1

Preparation of (3R)-(-)-2-oxo-3-amino-5-phenyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodiazepine

[0652 J Nitrobenzene(22.16 g) and 10% palladium carbon(6 g) were added to a solution of (3R)-2-oxo-3-butoxycarb-

onylamino-5-(2-cydohexen-1-yl)-1.3.4,5-tetrahydro-2H-1,5-benzodiazepine(12.87 g) in xytene(200 ml), the mixture

was refluxed for one hour and 30 minutes.The reaction mixture was allowed to cool, filtered, and the filtrate was con-

centrated under reduced pressuralhe residue was dissolved In ethanol (30 ml),4N HCI-dioxane(20 ml) was added, the

resultant mixture was stirred at 50°C for one hour.After allowed to cool.crystals so precipitated were collected by filtra-

tion, the aystals were washed with 2-propanol. to thereby obtain hydrochloride of the title compound.The corrpound

was dissolved under heating in the mixed solvent of methanol and water,allowed to cool.saturated sodium bicarbonate

was added for neutralization.crystals so precipitated were collected be filtration, the crystals were washed with water

and dried, to thereby obtain 5.55 g of the title compound(Yield:86%).
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^H-NMR(DMS0<l6)S:

1.83(2H.brs).3.41-3.53(2H,m).3.89(1H.ABq).6.62-6.68(2H.m).674-6.81(1H.m)7.08-7.2^^^

[a] 0^3 (C^I.OO.DMSO) :-66.0*»

Step 2

Preparation of (R)-(-)-1 -(2-oxo-5-phenyl-1 .3.4.5-tetrahydro-2H-1 .5-benzodiazepin-3-yl)-3-{3-tert-butoxycarix)nyl-4-

methylphenyOurea

[0653] Step 6 of Example 143 was repeated except that tert-butyl 5-amino-2-methylben2oate was used instead of

tert-butyl S-aminobenzoate. to thereby obtain the title corrpound.

^H-NI\/1R(DMSOKl6)6:

1 .52(9H.s).2.37(3H.s),3.64(1 H,dd).4.08(1 H.dd),4.46-4.57(1 H.m).6.62(1 H,d),6.66-6.84(3H.m).7.10-

7.42(8H.m),7.75(1H,d).9.01{1H.s),10.14(1H,s)

[oi [^22 (C=1.00.CHCl3) :-192''

Step 3

Preparation of (R)-(-)-1-(1-tert-butylcartK)nylmethyl-2-oxo-5-phenyi-1 ,3.4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl)-3-

(3-tert-butoxycarbonyl-4-methylphenyl)urea

[0654] Step 2 of Example 1 70 was repeated except that {R)-(-)-1 -(2-oxo-5-phenyl-1 .3.4,5-tetrahydro-2H-1 .5-benzo-

diazepin-3-yl)-3-(3-tert-butoxycarbonyl-4-methylphenyl)urea was used instead of (R)-{-)-1-(2-oxo-5-cyclohexyl-1 ,3.4.5-

tetrahydro-2H-1.5-benzodlazepin-3-yt)-3-(3-tert-butoxycarbonylmethylphenyi)urea.to thereby obtain the title com-

pound.

^H-NMR(CDCl3)j5:

1.23(9H,s).1.57{9H,s),2.47(3H.s).3.65(1H,dd).4.24(1H,dd).4.42(1H.d),4.84-

4.95(1H.m).5.13(1H.d).6.14{1H,d).6.76-6.89(4H.m),7.05-7.25(7H.m),7.37(1H.dd).7.67{1H,d)

[a] (C=0.72.CHCl3) :-1 1
1*

Step 4

Preparation of (R)-(-)-5-[3-(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-

yl)ureido]-2-methylbenzoic acid

[0655] Step 8 of Example 1 43 was repeated except that (R)-{-)-1 -{1 -tert-butylcarbonylmethyl-2-oxo-5-phenyl-1 ,3,4,5-

tetrahydro-2H-1,5-benzodiazepin-3- yl)-3-(3-tert-butoxycart5onyl-4-methyfphenyl)urea was used instead of (R)-(-)-1-(1-

tert43utylcartxDnylmethyI-2<>xo-5-cyclohexyl-1.3,4,5-tetrahydro-2H-1,5-benzodiazepin-3-yO-3-(3-tert^

phenyl]urea, to thereby obtain the title compound.

""H-NMRCDMSOKjejS:

1.1 7(9H,s).2.41 (3H,s),3.54-3.63(1 H,m),4.01{1 H.dd),4.52-4.63(1 H,m),4.74(1 H,d),5.1 2(1 H.d),6.65(1 H,d),6.67-

6.89(3H.m).7.11-7.41(8H.m),788(1H.d),8.97(lH.s).12.70(1H.brs)

MS(FAB)m/z:529(MH+)

[a] E}22 (C=0.67.CHCl3) :-269'

[0656] The structure of these compounds obtained from Example 122-171 was shown in Table 18-24.except for the

Examples for producing salt only
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Table 18

MHCONH.-R,

ExairplE h h n

1 2 2 8-CH3

s COOH

1

1 2 3 H

-141) 0
COOH

I

1 2 4 H 0

-c-nQ -0
COOH

1

1 2 5

()
H 0

II

-C-C(CH3)3
O-C-COOH

1

CH3

1

1 2 6 8-CH3

COOH

1

1 3 1 H 0 CH3

-0 -Q
COOH

1.

* : optically active compound
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Table 19

(:CH>)„-R>
" 0

'

MHCONH-R,

R2 n

1 3 2 H 0

II H

-C-N-C(CH3)3 0
COOH

I

I 3 3 H

^c-U—

U

II

0

COOH

1

1 3 4 H 0

II

-C-C(CH3)3 0 hQ^och3
COOH

1

13 5 8-CH3 0

II

-C-CH2-C(CH3)3
COOH

1

1 3 6 8-CH3 0

II

-C-CH2-C(CH3)3
COOH

1

1 3 7

CH3

0 CH3

ill
-C-C-CH2CH3

. 1

CH3

-Q-CH,
COOH

I
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Table 20

0

N-

NHCONH-R,

ExampLf h R3 n

I 3 8 8-CH3

0

II

-C-CH2-C(CH3)3
COOH

1

1 3 9 8-CH3 0

II

-C-C(CH3)3
COOH

1

1 4 0 8-CH3

-'V
0

II

COOH

1

1 4 1

(*)

8-CH3

i-p 0

II

-C-CH2-C(CH3)3
tOOH

1

1 4 2
(*)

,

8-CK3 0

II

-C-CH2-C(CH3)3
COOH

1

1 4 3

W
K 0

II

-C-C(CH3)3 -0
COOH

1

* : optically active compound
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Table 21

(:CH2)n-R7

I .0
"

NHCONH-R,

I

R3

Exarplc h 83 Rp n

1 4 4 H 0

II

-C-C(CH3)3

/—

V

1

1 4 5 H 0

II

-C-C(CH3)3
I

14 6
[t

H 0

II

-C-C(CH3)3
It

1

1/17 li
n U

II

-C-CCCHg),
1

1 4 8 H 0

II

-C-C(CH3)3
1

1 4 9 H 0

II

-C-C(CH3)3
1

1 5 0 H 0

II

-C-C(CH3)3 -0
CF3

• 1
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Table 22

NHCONH-R,

libcample .82 h Rp n

I 5 I H 0

II

-C-C(CH3)3 ADCH3

1

I 5 2 K 0

J
-C-C(CH3)3

1

I 5 3 H 0

II

-C-C(CH3)3
1 II

1

I 5 4 H 0

II

-C-C(CH3)3
1

1 5 5 H 0

II

-C-C(CH3)3
CH2COOH

1

1 5 6 H 0

II

-C-C(CH3)3 -q
COOH

I

I 5 7 H 0

II

-C-C(CH3)3
CQOH

I
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Table 23

.0

Sxarqple h h a

1 5 8 H 0 O
COOH

I

1 5 9 H 0

1!

-C-C(CH3)3
COOH

1

1 6 0 H 0

II

-C-C(CH3)3
COOH

1

I 6 1 H 0

II

-C-C(CH3)3
COOH

I

1 6 2 H 0

II

-C-C(CH3)3 o COOH-

COOH

I

1 6 3 H 0

II

-C-C(CH3)3

COOH

1

1 6 4 H 0

II

-C-0-C(CH3)3
-Q

ma

1
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Table 24

CCH.,)„-R2
• 0

iNHCONH-R,

R, Rp
.

n

1 6 5 H 0

II fi—

n

r\
"\J

-A •w
COOH

I

I 6 6

(*)

H 0

II

-C-C(CH3)3

_r\
COOH

1

1 6 7

(*)

H 0

II

-C-C(CH3)3 w
COOH

1

I 6 8
(*) •

H 0

II

-C-C(CH3)3

r\ w
C-NHSO2CH3

II

0

I

1 6 9

()
H 0

II

-C-C(CH3)3 o
SCHaCOOH

I

1 7 0

(0
H 0

11

-C-C(CH3)3
CH2COOH

1

1 7 I

(0
H 0

II

-C-C(CH3)3
-n-cK3

COOH

I

;
optically active compound
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Example 172

Preparation of (-)-3-[3-(1 -tert-butyIcarbonyImethyl-2-oxo-5-phenyl-1 ,3.4,5-tetrahydro-2H-1 ,5-benzodiazepin-3-yI)ure-

idojbenzoic add (R)-(+)- a - methyibenzylamine salt

[0657] (R)-(+)-a-methy(benzyIamine{242 mg) was added to a solution of (±)-3-[3-{ 1 -tert4xrtyicarbonyimethyl-2-oxo-5-

phenyi-1.3,4,5-tetralTydro-2H-1,5-benzodiazepin-3-yOureido]ben20ic acid(1.03 g) in 2-propanol (20 ml), the mixture

was stirred overnightCrystals so predpitated were collected by filtration, the crystals were reaystallized from 2-propa-

nol, to thereby obtain 220 mg of the title compound.

Optical purity:99.7%ee over (After the compound was converted into free base, the ee value vi/as determined by

High Performance Lk)uid Chromatography)

Example 173

Preparation of (R)-(-)r3-[3-(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodi-

azepin-3-y[)ureido]benzoic acid

Step 1

Preparation of (R)-2-oxo-3-amino-5-cyclohexyl-8-methyt-1 .3,4,5-tetrahydro-2H-1 ,5-benzodlazepine

[0658] (R)-2-oxo-3-(N-tert-butoxycarbonyOamino-5-cyclohexyI-8-methyl-1 ,3,4.5-tetrahydro-2H-1 .5-benzodi-

azepine(3.50 g) was dissolved in 4N HClKjioxane(23.4 ml), stirred at SCO for one hour.After the reaction mixture was

concentrated under reduced pressure, methylene chloride and saturated aqueous sodium bicarbonate were added to

the residue, and extracted.The organic layer was successively washed with water and saturated brine, dried over anhy-

drous sodium sulfate.The solvent was evaporated under reduced pressure, to thereby obtain 2.20 g of the title com-

pound as amorphous (Yield:85.9%).

^H-NMR(DMSOkJ6)6:

1.12-1 .94(1 0H.m).2.24(1 H,s).3.1 9-3.77(4H,m).6.83(1 H,s),6.96(1 H.d)J. 12(1 H.d), 1 0.12(1 H,s)

Step 2

Preparation of (R)-1-(2-oxo-5-cyclohexyi-8-methyl-1,3.4,5-tetrahydro-2H-1.5-benzodiazepin-3-yl)-3-(4-tert-but^^

onyiphenyl)urea

[0659] Tert-butyl 3-aminobenzoate(1 .63 g) was dissloved in tetrahydrofuran(30 ml), the solution was cooled to internal

temperature 5-8**C.Triphosgene(0.91 g) was added to the solution, stin-ed for 5 minutes-Subsequently triethyi-

amine(4.30 ml) was added thereto four times after divided into four portions.After the mixture was stirred at room tem-

perature for 10 minutes.a solution of (R)-2-Qxo-3-amino-5-cyclohexyi-8-methyl-l,3,4,5-tetrahydro-2H-1.5-

benzodiazepine(2.10 g) in tetrahydrofuran(10 ml) was added, the resultant mixture was stirred for one hour.Water and

ethyl acetate were added the reaction mixture,and extracted.The organic layer was successively washed with water and

saturated brine.dried over anhydrous sodium suKate.The solvent was evaporated under reduced pressure, to tiiereby

obtain 3.28 g of the title compound as amorphous(Yield:86.8%).

^H-NMR(DMSOkJ6)6:

1.18-1.99(19H.m).2.24<3H.s).3.20-3.49(3H.m),4.26-

4.31(1H.m).6.57(1H.d).6.81(1H,s).6.96(1H,d),7.09(1H,d),7:32(1H,t),7.44(1H.d).7.5

4(1 H,d),7.91 (1 H,s).9.06(1 H,s),9.78(1 H.s)

Step 3

Preparation of {R)-(-)-1 -(1 -tert-butylcart>onylmethyl-2-oxo-5-cyclohexyl-8-methyl-1 ,3,4,5-tetrahydro-2H-1 .5-benzodi-

a2epin-3-yl)-3-(4-tert-butoxycart)onylphenyl)urea

[0660] (R)-1 -(2-oxo-5-cyclohexyl-8-methyl-1 .3.4,5-tetrahydro-2H-1 ,5-benzodia2epin-3-yl)-3-(4-tert-butoxycarbonyl-

phenyl)urea(500 mg) was dissolved in N.N-dimethytformamide(5 nnl), the solution was cooled to internal temperature
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5°C.Under argon atmosphere, 60% sodium hydride(49 mg) was added, the mixture was stirred at intemal temperature

5°C for 30 minutes. Bromomethyl tert-taJtylketone(218 mg) was added thereto.stirred at internal temperature S'C for

one hour.The reaction mixture was peered into ice-water,extracted with ethyl acetate.Hie organic layer was succes-

sively washed with water and saturated brlne,dried over anhydrous magnesium suiiate.The solvent was evaporated

under reduced pressure.The residue was purified by silica gel column chromatography{chIoroform), to thereby obtain

200 mg of the title compound.

^H-NMR(DMS(>d6)6:

0.83-1.99(28H,m).2.27(3H,s).3.ie-3.31(3H,m)A34-

4.40{2H.m),5.1 0(1 H,m).6.58(1 H.d).6.83(1 H.s).7.06{1 H.d).7. 1 7(1 H,d),7.31 (1 H.t).7.4

3(1 H.d),7.53(1 H,d).7.90(1 H.s).9.03(1 H.s)

[a] (C=1 .03,CHCl3) >27.0'

Step 4

Preparation of (R)-(-)-3-[3-(1 -tert-butylcarbonylmethyl-2-oxo-5-cyclohexyl-8-methyl-1 ,3,4.5-tetrahydro-2H-1 ,5-benzodi-

azepin-3-yl)ureido]benzoic acid

[0661 ] (R)-(-)-1 -(1 -tert-butyicarbonylmethyl-2-oxo-5-cydohexyl-8-methyl-1 ,3.4,5-tetrahydro-2H-1 .5-benzodiazepin-3-

yO-3-(4-tert- butoxycart>onylphenyl)urea(100 nrrg) was dissolved in methylene chloride(1 ml),trifluoroacetic acid(1 ml)

was added, the mixture was stirred at room temperature for 30 minutes.After the solvent was evaporated, isopropyl

ether was added to the residue,powder so precipitated was collected by filtration, to thereby obtain 50 mg of the titie

compound.

[a] (C=0.26.CHCl3) :-64.0'»

Testi

Measurement of binding affinity for CCK-B receptors

[0662] Cerebral cortices were removed from Hartley-strain guinea pigs, the cerebral cortices were homogenized in

50 volumes of 50 mM Tris-HCI buffer(pH7.4) and centrrfuged at 50000 x g for 1 0 minutes. The Tris-HCI buffer was added
to the pellet and recentrrfuged as above two times.The final pellet was rehomogenized in 10 mM HEPES buffer(pH

6.5,which hereinafter be abbreviated as "solvent") containing 5 mM MgCIa, 1 mM EGTA, 0.25 mg/ml bacitracin and 130

mM NaCl.and used as the receptor preparation.

[0663] Binding assay was measured as follows.Rfty fil of [^H]CCK-8(at the final concentration of 1 .0 mM) and 900 ^1

of the receptor preparation(800 ^.g protein/tube) were added to 50 \i\ of either sotventCCK-8(1 ]ihA) or a test com-

poundThese ware reacted at 25 *'C for 2 hours.After the reaction, the mixture was filtrated through Whatman GF/B filter

presoaked in 0.1% BSA.The filter was washed with 3 ml of ice-cold 50 mM Tris-HCI buffer(pH 7.4) four times, immedi-

ately after the filtration.The fitter was soaked in the ACS-II scintillation cocktail for a day and radioactivity was measured

using a liquid scintillation counter. Non-specific binding was defined as the radioactivity in the presence of 1 fiM CCK-
8.Specrfic binding was defined as the difference between total binding(used solvent without CCK-8) and non-specific

binding. Inhibitor dissociation constant(Ki) of each test compound was determined from the inhibition of specific

[3h]CCK-8 binding.

[0664] Results are shown in Tables 25 and 26.

Table 25

Measurement of binding affinity for CCK-B receptors

Test compound Ki(nM)

Compound, of Example 1 6.47

Compound of Example 4 1.11

Compound of Example 10 6.87

Compound of Example 13 (racemate) 3.16

Compound of Example 13 (+ form) 1.16
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Table 25 (continued)

Measurement of binding affinity for CCK-B receptors

Test conrpound Ki(nh4)

Compound of Exanple 15 0.99

Compourxi of Example 1

6

2.14

Compound of Example 33 0.14

Compourxl of Exanple 35 0-61

Compound of Example 46 0.70

Compound of Example 49 5.02

Conopound of Example 56 1.42

Compound of Example 61 0.98

Compourxl of Example 62 0.79

Compound of Example 70 (recemate) 0.77

Compound of Example 70 (- form) 0.36

Conrtpound of Example 71 2.88

Conrpound of Exanriple 72 1.57

Compound of Example 78 0.18

Connpound of Example 80 2.62

Compound of Example 81 0.56

Compound of Example 87 1.39

Compound of Example 88 (- form) 0.11

Table 26

Measurement of binding affinity for CCK-B

receptors

Test compound Ki(nM)

Compound of Example 93 1.29

Compound of Example 94 1.62

Compound of Example 95 2.26

Compound of Example 97 1.59

Compound of Example 101 1.13

Compound of Example 104 0.59

Compound of Example 105 1.33

Compound of Example 109 1.81

Compound of Example 1 1

4

9.43

Compound of Example 120 0.75

Compound of Example 121 1.20

Compound of Example 125 0.43

Compound of Example 143 0.63
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Table 26 (continued)

Measurement of binding affinity for CCK-B

receptors

Test conrtpound Ki(nM)

Conrpound of Example 151 2.86

Compound of Example 157 1.97

Compound of Example 168 0.21

Conrtpound of Example 169 0.1

L-365. 260 24.6

Test 2

Measurement of Inhibition of pentagastrln-stimulated acid secretion

[0665] Male Sprague-Dawley(SD)-strain rats were used.Each rat was operated to tigate the pylorus, and equip with

a duodenal catheter and gastric fistula under a ether anesthesia.After the operation,each rat was placed in a Bollman-

type cage and continuously infused pentagastrin(1 5 ^g/kg/hr) through the tail vein.Test connpounds were suspended in

0.5% aqueous sodium carboxymethylcellulose(which hereinafter be abbreviated as " vehicle '').Vehicle or test com-

pound was administered through the intraduodenal catheter 1 hour after the beginning of pentagastrin infusion.Addity

of the collected gastric juice was measured by an automatic titillation device.Add output was determined by multiplying

the volume by the acidity of gastric juicePercent inhibition of acid output from 1 to 4 hours after administration of test

compound was calculated by the following equation.

% inhibition
- ("^Q^" ^cid output of vehicle treated group - mean add output of test compourid treated group) ^

Mean add output of vehicle treated group

[0666] Results are presented in Table 27.

Table 27

Measurement of Inhibition of pentagastrin-stimulated add seaetion

Test compound Dose (mg/kg) % Inhibition

Conrpound of Example 1 30 59.4

Compound of Example 10 10 67.1

Compound of Example 13 (racemate) 3 80.9

Conpound of Example 13 (+ form) 1 81.5

Compound of Example 33 3 77.2

Compound of Example 56 10 69.8

Compound of Example 70 (racemate) 3 76.5

Corrpound of Example 70 (- form) 1 84.8

Compound of Example 80 3 45.4

Compound of Example 87 30 80.1

Conrpound of Example 88 (• form) 1 68.4

Conrpound of Example 89 30 87.8

Compound of Example 94 30 93.3

Conpound of Example 95 1 49.0
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Table 27 (continued)

Measurement of inhibition of pentagastrin-stimulated acid secretion

Test conpound Dose (mg/kg) % Inhibition

Connpound of Example 101 3 78.0

Conrpound of Example 104 1 58.0

Compound of Example 109 1 54.0

Compound of Example 113 30 75.7

Compound of Example 114 30 89.7

Compound of Example 118 30 88.3

Conpound of Example 120 30 88.3

Compound of Example 121 0.3 47.0

Conrpound of Example 143 0.1 54.6

Conpound of Example 166 0.3 51.2

Conpound of Example 168 1 58.9

Conpound of Example 169 1 752

L-365,260 30 46.5

Test 3

Measurement of Binding Affinity for CCK-A Receptors

[0667] Pancreases were removed from Hartiey*strain guinea pigs, the pancreases were homogenized in 40 volumes

of 10 mM PIPES buffer(pH 6.5,which hereinafter be abbreviated as "solvent^ containing 1 mM EGTA,30 mM
MgCl2,0.01% bacitracin, 0.02% soybean trypsin inhibitor and 0.3 M suCTOse.The homogenate was filtrated through

gauze and centrifuged at 50000 x g for 1 0 minutes.Solvent was added to the pellet and recentrifuged as above.The final

pellet thus obtained was homogenized in 40 volumes of solvent and used as the receptor preparation.

[0668] Binding assay was measured as follows. Fifty \i\ of [^H]L-364,718(at tiie final concentration of 0.2 nM) and 900

]i\ of the receptor preparation(50 \iQ protein/tube) were ^ded to 50 ^l of solvent, or L-364.718(1 pfA) or a test com-

pound.This mixture was incubated at 25 ^C for 2 hours.After the reaction, the mixture was filtrated through Whatnan
GF/B filter presoaked in 0.1% BSA{bovine serum albumin).The filter was washed with 3 ml of ice-cold 10 mM PIPES

buffer(pH 6,5) three times, immediately after tiie fiitration.The filter was soaked in the ACS-II scintillation cocktail for one

day and radioactivity was measured using a liquid scintillation counter. Non-specific binding was defined as the radio-

activity in the presence of 1 p,M L-364,718. Specific binding was defined as the difference between total binding(used

solvent without L-364,718) and non-specific binding. Inhibitor dissociation constant(Ki) of each test compound was

determined from tiie inhibition of specific [^H]L-364, 718 binding.

[0669] Results are shown in Table 28.

Table 28

Measurement of Binding Affinity for CCK-A Receptors

Test compound Ki(nM)

Compound of Example 14 13.2

Compound of Example 28 14.3

Conpound of Example 33 244

Compound of Example 70 (racemate) 303

Compound of Example 70 (- fam) 255

Compound of Example 87 120
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Table 28 (continued)

Measurement of Binding Affinity for CCK-A Receptors

Test compound Ki(nM)

5 Compound of Example 88 (- form) 16.7

Compound of Example 97 367

Compound of Example 101 472

10
Compound of Example 104 130

Conpound of Example 109 346

Compound of Example 111 6.34

Compound of Example 120 506

15 L-365,260 0.64

Test4

20 Toxicity Test

[06701 Three male Sprauge-Dawley(SD)-strain rats(5.5 weeks) were emplpyed.Tesl compound suspended in aque-

ous 0.5% methylcellulose was orally administered at a dose of 1000 mg/kg.No case of death was observed in each

group until one week after the administration.

Formulation Example 1

[0671]

30

Compound of Example 1 20 g

Lactose 315 g

35 Corn Starch 125 g

Crystalline cellulose 25 g

[0672] The above-described ingredients were uniformly mixed, followed by the addition of 200 ml of a 7.5% aqueous

40 hydroxypropylcellulose solution.TTie mixture was pulverized into granules through a screen of 0.5 mm in diameter by an

extruder. Immediately after that, the resultant granules were rounded by Marumerizer and then dried,whereby granules

were obtained.

Formulation Example 2

45

[0673]

so Compound of Example 15 20 g

Lactose 100 g

Corn Starch 36 g

55
Crystalline cellulose 30 g

Cartx>xymethycellulose calcium lOg

Magnesium stearate 4g
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[0674] The above^lesaibed ingredients were uniformly mixed. The mixture was pressed into 200 mg tablets by a

punch of 7.5 mm in diameter on a single punch taWeting machine.

Formulation Example 3

[0675]

Conrpound of Example 54 100 mg

Sodium acetate 2mg

Acetic acid (for adjusting pH to 5.8) q.s.

Distilled water q.s.

Total 10 mlAnal

[0676] Accordingly to the above formulation, an injection was prepared in a nnanner known per se in the art.

Formulation Example 4

[0677]

Compound of Example 89 20g

Lactose 315g

Corn Starch 125 g

Crystalline cellulose 25g

[0678] The above-described ingredients were uniformly mixed, followed by the addition of 200 ml of a 7.5% aqueous

hydroxypropylcellulose solution.The mixture was pulverized Into granules through a screen of 0.5 mm in diameter by an

extruder. Immediately after that, the resultant granules were rounded by Marumerizer and then dried, whereby granules

were obtained.

Formulation Example 5

[0679]

Compound of Example 93 20 g

Lactose 100 g

Corn Starch 36 g

Crystalline cellulose 30 g

Cartx)xymethycellulose calcium lOg

Magnesium stearate 4g

[0680] The above^Jescribed ingredients were uniformly mixed. The mixture was pressed into 200 mg tablets by a

punch of 7.5 mm in diameter on a single punch tableting machine.
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Formulation Exanple 6

[0681]

10

Compound of Example 98 100 mg

Sodium acetate 2mg

Acetic acid (for adjusting pH to 5.8) q.s.

Distilled water q.s.

Total 10 mIMal

15

20

25

30

[0682] Accordingly to the above formulation, an Injection was prepared in a manner known per se in the art.

CAPABILITY OF EXPLOITATION IN INDUSTRY

[0683] The compounds of tiie present invention exhibit excellent gastrin and/or CCK-B receptor antagonism as well

as strong action of suppressing secretion eg gastric acid, and exhibit high safety.Therefore the compounds of the

present invention are used widely in tiie medical field . tiiat incrude gastric ulcer.duodenal ulcer,gastritis.reflux esophag-

ltis,pancreatitis.Zolinger-Elllson syndrome,vacuolating G-cell hyperplasia,basal-mucous-membrane hyperplasia,

inflammation of the gallbladder, attack of biliary colic, motor disorders of alimentary canal, irritable bowel syndrome,

certain types of tumors, eating disorders, anxiety, panic disorder, depression, schizophrenia, Parkinson's disease,tar-

dive dyskinesia,Gllles de la Tourette syndrome,- drug dependence, and drug-witiidrawal symptoms and drug-withdrawal

symptoms;and induction of pain relief or facilitation of induction of pain relief by use of an opioid drug.

Claims

1 . A 1 .5-benzodiazepine derivative represented by the following formula (I) or a salt thereof:

35

40

(CH2)a-R2

R4

Rs

( I)

[wherein

45

50

55

Ri represents a hydrogen atom, a lower alkyi group, a lower alkoxyl group, or a halogen atom;

each of R2 and R3, which may be the same or different, represents a hydrogen atom, a lower alkenyl group, a

lower alkyI group which may be substituted by a halogen atom, a lower alkylsulfbnyl group, a mono- or di-lower

alkoxyalkyi group, a phenyl group which may have a substituent. a group represented by -CH(R6)R7 (wherein

R5 represents a lower all^ group, a lower alkoxyl group, a mono- or di-lower alkoxyalkyi group, a saturated or

unsaturated hydrocartwn group having a C7-C10 condensed ring, or a phenyl or heterocyclic group which may
have a substituent; and R7 represents a hydrogen atom or a lower alkyi group), or a group represented by -CO-

Rs (wherein Rs represents a lower alky) group which may be substituted by a halogen atom; a lower alkenyl

group; a lower alkoxyl group; a mono- or di-lower alkoxyalkyi group; an adamantyl group; a hydroxyl group; a
benzyioxy group; a phenyl or heterocyclic group which may have a substituent; or a group represented by -

N(R9)Rio (wherein Rg and R^q niay be the same or different, and each represents a hydrogen atom, a lower

alkyI group, a hydroxyalkyi group, a mono- or di-lower alkylaminoalkyi group, a phenyl group, or a heterocyclic

group which may have a substituent));
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eadi of R4 and R5, which may be identical to or different from each other, represents a hydrogen atom, a lower

alkyl group which may be substituted by a halogen atom, a lower alkoxyl group, a halogen atom, a hydroxyalkyl

group, an amino group, a nitro group, a mono- or di-lower alkylamino group, a lower alkylsulfonyiaminocartwnyl

group, a hydroxyaminocarbonyl group, a benzyloxyaminocartwnyl group, a tetrazolyl group, a 4-oxoxadiazolinyl

group, a group represented by the following formula:

0

(wherein X represents an oxygen or sulfur atom), or a group represented by -Y-COOR^i (wherein Y represents

a single bond, alkylene, -0-aIkylene, -S-alkylene, -SO-alkylene, -CONH- or CONH-alkylene; and repre-

sents a hydrogen atom, a lower alkyl group or a benzyl group);

Ar represents an aromatic hydrocartxsn or an aromatic heterocyclic ring; and

n represents an integer between 0 and 2 inclusive].

2. The conrpound according to Claim 1 , wherein R2 is a group -CORs (whera'n Ra is the same as described above).

3. The conrpound according to Claim 1 or 2. wherein Ar is a benzene ring, and at least one of R4 and R5 is a group -

Y-COOR1 1 (wherein Y and R^ 1 are the same as described above).

4. A medicine containing a compound as recited in any one of claims 1 through 3 as an active ingredient

5. The medicine according to Claim 4, which is a gastric add secretion suppressor.

6. The medicine according to Claim 4, which is a gastrin receptor antagonist.

7. The medicine according to Claim 4. which is a cholecystokinin (CCK)-B receptor antagonist.

8. The medicine according to Claim 4, which is a preventive and therapeutic agent for eating disorders, anxiety, panic

disorder, depression, schizophrenia. Parkinson's disease, tardive dyskinesia. Gilles de la Tourette syndrome, and

drug dependence.

9. The medicine according to Claim 4, which is a preventive and therapeutic agent for gastric ulcer, duodenal ulcer,

gastritis, reflux esophagitis. or Zollinger-Etlison syndrome.

10. A pharmaceutical composition containing a compound as redted in any one of claims 1 through 3 and a pharma-

ceutically acceptable carrier.

11. Use. as a medidne. of a compound as redted in any one of claims 1 through 3.

12. A method for prevention and treatment of a disease in which a gastrin receptor and/or cholecystokinin (CCK)-B

receptor participates, which comprises administration of an effective amount of a conrpound as recited in any one

of claims 1 through 3 to a mammal such as a human.
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